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КОКОКО 


HIS VOLUME has been written primarily in 

the interests of the employees of the B.T.H 

Company who have made its history; in the 
interests also of ex-employees and ex-trainees— 
friends and ambassadors of the Company—in all 
parts of the world. 


We have mentioned by name many whose jobs 
gave them place in written records; many are 
omitted. Оп this page, however, we give pride 
of special mention to the thousands of men and 
women in the factories and offices whose skill and 
industry built, with lasting credit, rhe products of the 
Company, from lamps to power houses. 


This Jubilee Book is therefore dedicated to the 
employees of the Company. 
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INTRODUCTION 
HIS Year (1946) is a double jubilee for the B.T.H Company. In 1886 
its foundations were laid when a London firm was formed to exploit in the United 
Kingdom the sale of the products of the American Electric Co. (afterwards the Thomson 
Houston Electric Company). Eight years later, іп 1894, British Thomson-Houston Ltd. 
came into being and acquired patents and manufacturing rights from the American 
concern. In May, 1896—fifty years ago—the name was altered to its present form of 


The British Thomson-Houston Company-Ltd. 


In this first year of peace following the six years of the second World War it is 
appropriate that the Company should mark these anniversaries by preparing a permanent 
record of the men who have built up the large and complex organisation which is The 
British Thomson-Houston Company of to-day,and of some of their outstanding technical 
and engineering achievements in the first half century of the Company’s history. This 
record carries the story to the end of the second World War. It ends at the beginning 
of a difficult period of reconversion from activities which have been primarily concerned 
with the production of the multifarious equipment required to win the war to the very 
different but equally varied products needed by a world at peace. What has been 
done in the first fifty years is perhaps the best guarantee that could be desired 
of success in the greatly changed conditions which will be met in the second 


half century of the Company’s career. 


DOOD DODOD OOOO ODD PODODO DODD OOOO POOPED 8000) 0,4000) 
Part I: FIRST QUARTER CENTURY 


SANS WANS AAS ем ММ ДИИЛИТТИР ON DON ИХ IS NIN LN YN ISLS ISI, 
s ) BENE 


О АИ AN OS ER 


Chapter I 
EARLY ORIGINS 


CONCISE historical outline of a large concern like The British Thomson- 1880—1889 
Houston Company can be built up around dates and statistics,in which case it 
may be of great interest to those with a statistical mind but of little interest to 
anybody else ; or it can include an account of the development of all those products 
for which a firm is well known, in which case it may resemble a review of scientific 
progress, of interest only to technical readers. But as all history centres round the 
lives of men,the most widely interesting survey is one that deals most fully with 
the individuals who have been instrumental in 
building up the organisation to its present state, 
as well as with their achievements. 

Among the many thousands of the Company's 
past and present employees, how many have 
asked about the origin of the firm's name? 
If they are interested in the firm they naturally 
want to know something about its founders 
and the men who were pioneers over half a 
century ago. 

The Thomson-Houston partnership really 
began in America about sixteen years before the 
present Company was formed in England ; and 
appropriately enough their first factory was a 
small works in New Britain. 

Elihu Thomson was an Englishman born in 
Manchester, England, in 1853. While still a 
boy he went with his parents to America, where 
they settled in Philadelphia. There he was 
educated, and eventually, at the age of 23, 
became Professor of Chemistry and Physics in 
the Central High School. 

E. J. Houston, who was born in Alexandria, Dr. Elihu Thomson 
Virginia, in 1847, was a colleague at the same 
school and later became Professor of Natural Philosophy there. 

The subject of electricity attracted them both strongly and they worked together 
in their investigations. They developed a dynamo, an arc lamp, and some 
transformers—or induction coils as they were then called—and in 1879 they installed 
an arc lighting system in a bakery. 

An American, named Churchill, of New Britain, seeking a new industry for his 
town, invited Professor Thomson and his colleague Professor Houston to join him 
in forming the American Electric Co. ; and a small factory was established in New 
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Britain in 1880. The venture failed on the death of Churchill in the following 
year, but not before its products had proved successful in an installation at Lynn, 
Massachusetts. 

A group of Lynn shoe manufacturers then acquired a controlling interest in the 
Company. They moved the works to Lynn and in 1892 changed its name to The 
Thomson-Houston Electric Company. 

This eventually became the General Electric Co. (of New York). 

Professor Houston does not appear to have taken any active interest in the 
manufacturing side of electrical engineering after the failure of the New Britain 
venture, but devoted his time to academic work at the Central High School, 
Philadelphia, and the Franklin Institute, Pennsylvania. He also did some 
consulting work. He was a prolific writer of technical books and scientific papers. 
His dictionary of electrical works, terms, and phrases, was first published in 
1889 and enlarged in 1892. 

Professor Thomson, during his long and active life, received many awards and 
honours, among which may be mentioned the Kelvin Medal on the occasion of 
the Kelvin Centenary ; the Hughes Medal of the Royal Society ; the Faraday Medal 
of the Institution of Electrical Engineers ; and the John Fritz Medal, which is the 
highest American distinction for advancement in science. The D.Sc. degree was 
conferred on him by the University of Manchester, his native city. He was an 
officer of the Legion of Honour, France. 

The connection of the Thomson-Houston Electric Co. 
with this country commenced in 1886, when the firm of Laing, 
Wharton & Down was formed to exploit in Great Britain the 
sale of apparatus made by the Thomson-Houston concern in 
America. About three years later the rights thus acquired were 
taken over by a Company formed for the purpose, called The 
Laing, Wharton & Down Construction Syndicate Ltd., with 
offices at 82a New Bond Street, London. The rights included 
the Thomson-Houston system of arc lighting and high tension 
alternating current incandescent lighting. The Syndicate's first 
contract was for the electric lighting of the eastern district of the 
City of London, and the work was carried out by A. J. Ireland 
and H. F. Parshall, who were engineers for the Syndicate. 

It is interesting to look back to those early days of electric A. J. Ireland 
lighting, especially now that this form of illumination is 
almost universal, and interruption of the supply is a rare occurrence. In those 
days it was not at all rare; in fact it was a daily occurrence in the Syndicate’s 
offices. About tea-time, almost daily in the winter, all the lights would go out 
and there was an immediate rush for candles and paraffin lamps. Тһе com- 
missionaire, an old army sergeant-major, was not at all polite when he received 
urgent requests for paraffin lamps just as he was preparing tea ; and the tea—when 
it was served—was not guiltless altogether of the taste of paraffin oil. 


В.Т.Н IS BORN 1890 - 1899 


Chapter II 
B.T.H IS BORN 
British 


М 1894 a new company was formed, called British Thomson-Houston {penh 
. . . . . M on- 
Limited, with offices at 38 Parliament Street, Westminster. This new company Houston Ltd. 
no longer acted merely as agent, as it had purchased the existing patents 
of the American Company with the exclusive right to manufacture, or to have 
manufactured, and to sell machinery and apparatus under those patents in Great 


SOME MEMBERS OF THE STAFF IN 1899 


Back Row (left to right): Е. Collecot, xxx, С. |. Payton, J. Allistone, W. Griffin, В, L. Randall, W. |. Terry, C. В. Crampton, ххх, Н. $. РоНегт, xxx 
. В. D'Arcy, xxx, C. L. Oechsner, E. M. Swift, M. D'Este, Н. Р. Goodfellow, P. A. Roberts. 
Third Row (left to right): C. Farbrother, xxx, E. Simmonds, M. Munro, xxx, xxx, М. Catto, A. Clements, T. Hudson, M. Chiswell, A. Rowsell, 
M. Redmond, ххх, xxx, xxx, W. О. Carter, |. Lang. H. A. Probert. 
Second Row (left to right): M. 5соскеп, В. A. Pearl, F. Wallis, E. Thomas, А. H. Walton, А. |. Ireland, W. Stoneham, С. A. Gudgeon, xxx, L, A. Davis 
L. H. Dorehill, В. W. Bradshaw. 
Front Row (left ta right): xxx, xxx, E. A. Kinsley, M. Saul, M. Young, M. Busby, ххх, ххх, Xxx, ххх, Xxx, ххх. 


Britain and Ireland. The present company was formed from the old company in. British 
May, 1896, the title being altered to “ The British Thomson-Houston Co. Ltd." Thomson- 
From the very beginning, however, the Company became known as “ the B. T.H" Houston Co. 
or “ B. T.H Company," and for fifty years the public has been accustomed to use ` 
this abbreviation. 

The first Chairman of the B.T.H Company in 1896 was Ernest Lazarus, Manager £. Lasarus 
of the London Branch of Comptoir Nationale D'Escompte de Paris; and James James | 
Devonshire was appointed Manager and Secretary. Тһе offices were transferred Devonining 


from Parliament Street to 83 Cannon Street. | | 
In 1898 the B.T.H Co. promoted a Bill in Parliament for incorporating and 
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conferring powers on a Company to be named “ The General Power Distribution 
Company ” authorising them to construct work and to produce and supply electrical 
energy within a certain area in the County of Derby and parts of the Counties of 
Nottingham, Lincoln and the West Riding of Yorkshire. 

This was the first effort to establish a Power Company in this country for the wide 
distribution of electric current in a defined area; but there was widespread 
opposition to the Bill by local authorities throughout the country, and it was 
eventually defeated by a small majority. 

Later on the Government became more sympathetic to similar proposals, no 
doubt being influenced by the great strides that were being made in electric 
distribution in other countries, to the great advantage of industry in those countries 
as well as by a marked improvement in the living conditions of the people. 

In order to take advantage of these developments, Power Companies came into 
being, the first Power Act being passed in 1900. Power Companies were 
undertakers of a new type ; they were given authority by Special Acts of Parliament 
to supply electricity over large areas. Amongst these may be mentioned the 
Lancashire, Yorkshire, Clyde Valley, Scottish, North Wales, and the North 
Metropolitan Power Companies. 

It is evident that B.T.H efforts to promote a ВШ in Parliament іп 1898, though 
ill-fated, was pioneer work which aroused considerable interest amongst Electricity 
Supply Undertakings, and led directly to applications for Parliamentary powers to 
supply in bulk over large areas. 

As already stated, the Thomson-Houston interests in America were merged in 
the General Electric Co. of New York, with whom The British Thomson-Houston 
Co. Ltd. was later to be associated, and with whom it placed the bulk of its orders 
for all machines and apparatus except meters; which were purchased i^ large 
quantities from La Cie des Compteurs, Paris. 

During the first year or so of the B.T.H Company's existence, it Lad no 
manufacturing facilities, but had a small works and store at Bankside, London. 
Material from abroad was unpacked in this store, and a story used to b- told 
about one of the consignments from America. This consignment included 2 barrel 
which was not mentioned on the despatch note, and this barrel was opened and 
found to contain delicious preserves and fruits. 

As there was no advice note, the goods were distributed amongst the Stores 
staff; who silently thanked unknown friends in America for these good things. 
About a month afterwards, H. F. Parshall began to make enquiries about a 
consignment of goods from America for his personal use ; and his reaction when 
he learned what had happened can best be left to the imagination. 

One of the important orders received in 1896 was for some alternators to be 
coupled to Willans engines for the City of London Electric Light Co. The alternators 
were built for the B. T.H Co. by Armstrongs Mitchell & Co., Newcastle, and some 
trouble was experienced because the combined efficiency of the sets did not come up 
to specification, and the B.T.H Company was involved in litigation as a result. 

At that time Britain was lagging behind America in the development of electrical 
apparatus, doubtless due to the fact that America was not handicapped by the older 
methods of operating machinery that had been developed in this country, and was 
therefore able to start electrical development as it were on virgin soil. 

The first British tramway to be operated from an overhead trolley wire was at 
Leeds, the line (about 5} miles long) running between Sheepscar and Roundhay. 
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This was equipped in 1891 and the line was taken over by the Leeds Corporation 
in 1894. At that time the Laing, Wharton & Down Construction Syndicate had not 
acquired the Thomson-Houston traction rights, and the tramway equipment was 
ordered from the International Thomson-Houston Co. of New York. Their 
responsibilities in connection with this installation were taken over by The British 
Thomson-Houston Co. Ltd., іп 1896. 


In the first five years of 
its existence, the B.T.H 
Co. supplied equipment 
for more than twenty 
tramway  electrifications, 
including Bristol, Dublin, 
Leeds, Liverpool, London, 
Manchester, and Sheffield. 
In many cases power 
stations and track equip- 
ment were included, as 
well as complete rolling 
stock. 

In some cases—as in 
Cork, Chatham, Isle of 
Thanet, and Lanarkshire 
—the system was owned 
by the B.T.H Co. Equip- 
ment was also supplied 
about this time for tram- 


Bank Station, Central London Railway, at the beginning of the century. The Ways ІП Barcelona, 
railway was opened for service in 1900, the electrical equipment for the power Madrid, and Cevlon 
station, substations, and locomotives being supplied by the В.Т.Н Co. 2 J Г 
Experience had to be 


bought in carrying out those early contracts, and some of the snags that seemed 
very amusing afterwards were serious difficulties at the time. Much of the 
equipment was made abroad, and it was not easy at the time to co-ordinate the 
activities of various manufacturers in this country, the U.S.A., and Germany. 

These difficulties were eventually overcome by the careful preparation of detailed 
specifications which were worked to by every supplier. 

In railway electrification the B.T.H Co. was given the contract for the electrical 
equipment of the power station, substations, and locomotives for the Central 
London Railway. Work was commenced in 1898 under T. Stevens (who came 
from the Thames Ironworks to take charge of this work) and the railway was 
opened for service in 1900, being then known as the “ Twopenny tube ” on account 
of the adoption of a standard fare of twopence for any single journey, irrespective 
of distance. 

Pioneer jobs usually present difficulties, and this was no exception. On the 
original scheme the train was drawn by a large electric locomotive and one day 
Stevens burst into the office in great excitement to say that they had just been 
trying out the first locomotive and it was too large for the tunnel! The railway 
engineers had apparently omitted to take into account the height of the rails. The 
difficulty was partly overcome by fitting new springs to the locomotives, and partly 
by laying shallow rails. 
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The solution of this difficulty, however, gave rise to another one. The shallow 
rails dropped badly at the joints as the locomotives went over them, giving a severe 
jolt that resulted in serious breakages. РЕ 

In any case vibration from the trains shook the foundations of the buildings 
above the tunnel ; and eventually the complaint from the property owners (to say 
nothing of various legal actions) coupled with the need for better acceleration, led 
to the adoption of the 
multiple unit system in 
which the motive power 
was distributed through- 
out the train instead of 
being concentrated in one 
heavy locomotive. 

In this multiple unit 
system, the control equip- 
ments were placed near 
the motors, which were 
mounted at various points 
along the train, and were One of the first trains on the Central London Railway, opened іп 1900. Тһе 
all operated by the driver  B.T.H Co. supplied the electrical Fist d the power station, substations, 
from the front of the train. шаманы 
This was the system which first led to the use of electrically-operated coniactors 
for railway service, and since the system was first installed on the Central ! ‘ndon 
Railway, the B. T.H Co. has supplied multiple unit equipments for electric 1 | ways 
all over the world. 

Those were pioneer days, and some designs were on their trials. This plied 
particularly to some large D.C. circuit-breakers at the Shepherd's Bush ower 
Station. В. M. Hobart, who was then the B. T.H Соз Chief Engineer, ѕес “а to 
have doubts about the efficiency of these breakers. One day while watchin: one 
of them intently while it was carrying full load, he was seen suddenly to геас out 
and trip the breaker by the hand release, thus shutting down a goodly portion of 
the Central London Railway during the rush hour. Naturally, there was a scrious 
complaint about this, but the trouble Hobart had caused was nothing compared 
with the satisfaction he gained by seeing the breakers stand up so well to their job. 

The B.T.H Company at first imported all its switching apparatus from America, 
and the fundamentals of switchgear engineering were evolved in the process of 
carrying out contracts. 

Some manufacturing, of course, had to be undertaken in connection with contracts, 
and a certain amount of this was entrusted to A. Reyrolle who had a small works 
in a mews off Tottenham Court Road. 

This early association of B. T.H and Reyrolle was doubtless mutually beneficial, 
as both firms became well known as leading manufacturers of high class switchgear. 

Owing to the slower progress of electrical development in this country as compared 
with America, it is not very surprising to find that electrical machines, switchgear, 
and control gear manufactured in this country during the first few years of this 
century were designed on the same lines as in America. What is surprising, however, 
is to find that pioneers in electrical engineering in this country had at that time 
reached a decision on many essential features of design which were subsequently 
adopted in all countries. This was particularly so in electric traction, and the 
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B.T.H Company was instrumental in introducing many of those fundamental 
designs at a time when there were no large electrical manufacturers here. 

The familiar tramway controller and the contactor are two very good examples. 
The former is so well known that it is difficult to realise the great advance which 
was made in passing from the faceplate type of multi-contact switch (as used then 
on the City and South London Railway locomotives) to the modern drum type 
controller having moving contacts mounted on a cylinder and engaging with spring 
biassed fixed contacts mounted between arc shields. Previous to that very little 
use had been made in this country of the magnetic blowout for arcs. 

Before the beginning of the present century much of the Company's business 
was connected with electricity meters. At first the Meter Testing Department was 
at 68 Victoria Street, Westminster, and the main stores was at Tadema Road, 
Chelsea ; in 1897 the Meter Department was set up at Rose's Wharf, Bankside, 
and about two years later it was moved to Bath Street, City Road. This department 
was in charge of F. Holden, who had previously been with the General Electric Co., 
at Lynn, Massachusetts. He had to assist him H. C. Hastings and A. L. Poole. 

The B.T.H Company used to purchase between 20,000 and 30,000 meters of 
the house service and switchboard type every year from its associated French 
meter company in Paris, and continued to do so until towards the end of 1902, 
when the manufacture of meters was commenced at the new Works which had been 
erected at Rugby. 


A watt-meter, viewed from three positions, invented by Frank Holden 
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Chapter Ш 
EARLY DAYS AT RUGBY 


HE need for manufacturing facilities became evident in 1899, and after 

careful consideration as to the best location, Rugby was decided upon, the 

principal reasons being that it was near the centre of the country, had good 
таймау facilities (the London & North Western, the Midland, and the Great 
Central), was near coal fields, and places where necessary supplies were readily 
obtainable, and the site in prospect abutted on the River Avon. 


Rugby Works being built in 1901. Turbine Factory and Machine Shop. 


Rugby Factory About 25 acres of land, known as Glebe Farm, situated between the main railway 
station and the river, was acquired for £10,000, from Thos. Hunter & Co. (railway 
wagon builders) in January, 1900, as a site for the works. Levelling began on 
January тиф, 1900, building operations commenced a few months later, and 
manufacturing commenced on March 14th, 1902. 

The Works were planned for about 800 operatives and consisted of 14 substantial 
steel and brick buildings with a total floor space of about 206,000 sq. ft. The 
principal buildings were :— 
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№. і Pattern Stores. 

No. 2 Incandescent Lamp Factory. 
No. 3 Iron and Brass Foundry. 

No. 4 Main Machine Shop. 

No. 5 Receiving Stores. 

No. 6 Pattern Shop. 

No. 7 Blacksmiths. 

No. 8 Meter Factory. 

No. 9 Power House. No. то Offices. 
No. 11 Gate House. 


No. 12 Foundry, Coke and Sand Stores. 

No. 13 Despatch Stores. 

Prior to the building of these Works, the Company's business was conducted 
almost entirely from London, but in October, 1901, the majority of the staff moved 


London Office outing In 1901. Every eHart has been made to Identify as many people as possible, and amongst those in the group, reading from left 

са right across each row, alder readers will recognize the follawing:— 

Back Row:—]. P. Gregory. C. |. Payton, Е. A. Kinsley. 

Fifth Row:—H. S. Gill, A. DeLoKre, M. Chiswell, МУ. Griffin, W. |. Wilson, A. Rowsell, C. L. Oechsner, F. Collecot, H. Pearl, F. Brugger, B. Hopps. 

Fourth Raw:—]. L. Cateaux, Е. M. Swift, Е. Brierley, Miss D. Murphy, Е. Woodworth, H. S. Follett, W. Stoneham, A. J. Ireland. 

Third Row: —W. E. Butcher, Miss E. Godfrey, Miss А. Henley, E. |. Allistone, L. А. Davis, Miss F. E. Jeuchner, F. Winterbourne, Miss J. Sutton, E. B. 
Wedmare, А. H. Walton, C. C. Wharton, Miss E. H. Mathewson, F. Wallis, Miss М. Unwin, C. Louch. 

Second Row:—Miss G. M. Brooks, Miss F. O'Donovan, Miss М. Martin, Miss С. McNally, W. J. Clarke, Miss М. Е. Norfolk, Miss M. Wootton. 

Front Row:—R. W. Bradshaw, W. Hughes, А. W. Jones, R. A. Pearl, |. A. Phillips. 


to the Head Office at Rugby, which became the headquarters for engineering, 
manufacturing, and commercial matters; the Registered Office of the Company 
remaining in London. 

Those connected with the Company about that time—1900-1902—in addition 
to the few already mentioned, included the following :— 
Supply Department. А. J. Ireland. 
Commercial Engineering. ]. P. Gregory, afterwards transferred to Power and 
Lighting Engineers. 
Traction and Lighting Department. F. R. Davenport, afterwards transferred to 
manage London Office, J. L. Cateaux, H. G. McHaffie, E. M. Swift, R. W. Bradshaw, 
C. E. Vance. 
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Power and Mining Department. W. J. Larke (afterwards Sir William Larke), 

D. Potter, B. J. Shillito, E. Eldred, J. D. Wilson. 

quon Engineering Department. Т. Stevens, В. Н. Simpson, А. C. Cubitt, 
. Park. 


Typing staff at Rugby іп 1902. L. А. Davis, who was in charge of the Typing Department is in the centre af the front raw. Other: o “е group 

include :— 

Back Row (left ta right): xxx, Miss J. Sutton, Miss 1. MacArthur, Миз M. Thackwell, xxx, xxx. 

Middle Row (left to right): xxx, Miss E. Godfrey, xxx, Miss E. H. Mathewson, Miss N. Grimley, Miss A. Judd, ххх. Miss N. Tredinnick. 

Front Row (left to right): Miss F. E. Jeuchner, Miss M. Wootton, xxx, Miss N. Martin, Miss C. McNally, L А. Davis, Miss N. Phillips, Miss M. — Norfolk, 
xxx, Miss B. Bennett, Miss G. M. Brooks. 


Power and Lighting Engineers. F. Wallis, W. J. Belsey, G. M. Brown, Е. B: ley, 
A. D. Markland, W. E. Butcher. 

Switchgear Engineering Department. Е. B. Wedmore (afterwards Director ot the 
British Electrical and Allied Industries Research Association), C. H. Rosoman, 
H. C. Hastings, H. C. Pierson. 

Data Department. C. C. Wharton, A. Fell. 

Construction Department. E. P. Grove, W. J. Boddy, B. D. Clark, E. H. Glenie, 
E. T. James, G. F. Mollor, R. H. Streatfield, J. Thomas, 
C. B. Kingsford, J. Bowden, H. Bourne, H. K. Rodwell, 
A. Rowsell, J. E. Porter, J. E. Croot, J. E. Betts. 

Meter Testing Department. F. Holden, C. R. D’Arcy, 
W. A. D'Arcy, А. V. M. D'Arcy, F. V. Pipe, W. T. Darville, 
A. L. Poole, A. J. Martin, A. P. Young, W. B. Parker (who 
subsequently became Chief Chemist and Metallurgist of 
the Company). 

Drawing Office. F. Samuelson, C. Hutchinson, F. B. C. 
Sutthery, T. S. Robertshaw. 

Patent Department. Jobn Gray. 

Legal Department. A. R. Monks. 

Secretary. F. Fraser (joined the Company in т9от). 
Assistant Secretary of the Company. А. Clements. 

Heavy Traction Department. A. H. Walton. W. E. Butcher 
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Sheffield District Office. А. Lucas. 

Comptroller. W. Stoneham. 

Designing Engineers. R. C. Clinker (afterwards Head of Research Laboratory), 
Е. W. Carter (afterwards Dr. Е. W. Carter, F.R.S.). 

Other members of the Company at this time included the 

following :— 

J. A. Phillips, D. Golden. 

Charles Merz, W. McLellan (these two were afterwards 
partners in the firm of Merz & McLellan). W. J. Terry 
(afterwards Chairman and Managing Director of the London 
Electric Wire Co. Ltd.). A. W. Jones, F. Holme, C. T. Taylor, 
E. Coote, J. Simpson, C. R. Crampton, W. Higham, G. R. 
Lee, H. S. Gill, H. F. Goodfellow, W. G. Little. 

There were also lent to the B.T.H Co., temporarily, by 
the General Electric Company of New York, the following 
members of their staff, to assist in the early stages of the 
organisation :— 

Managing Director. W. J. Clarke. 

Managing Engineer. J. S. Conover. 

Traction Engineer. Н. М. Sporborg. 

Works Manager. C. W. Phipps. 

Assistant Works Manager. W. С. Mitchell. 
Manager of the Rugby Lamp Factory. Y. W. Howell. 
General Commercial Manager. Е. С. Waters. 
Commercial. J.R. Geary and T. Beran. 

Chief Storekeeper. ]. B. Gilbert. 

Of this group of men, there was only one who was destined to occupy the highest 
position in the Company with distinction. This man was H. N. Sporborg, who 
remained at Rugby, succeeded Conover as Chief Engineer, and eventually became 
Chairman. Тһе others returned to America, as arranged, with the exception of 
the Works Manager, C. W. Phipps. W. J. Clarke returned to America in 1902 
and was succeeded by Howard C. Levis as Managing Director. Levis had studied 
law and had been in the Legal Department of the General Electric Company, 
Schenectady, U.S.A. 

As was expected, there were many initial difficulties to be overcome when the 
Works were completed at Rugby, the chief one being the lack of housing for 
operatives and their families. This was mitigated to some extent by their being 
spread over the adjoining towns and villages. Local people looked askance at any 
proposal to build, their view being that it was an untried venture of which they 
had no experience, and therefore possibly a case of “here to-day and gone 
tomorrow.” 

After some time, when the progress and stability of the Company had become 
evident, some local people with vision began to recognise the great advantage to 
the town of erecting houses and concentrating the employees at Rugby, with the 
result that during the next 12 years about 1,600 houses were built. Much assistance 
was given in the early years in regard to making available for public purposes land 
belonging to the Ecclesiastical Commissioners, and in that and in many other 
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ways, the Company was greatly indebted to the Rev. A. Baillie, who at that time Rev. А. Baillie 


was Rector of Rugby. Не later became Dean of Windsor. 
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_ When the Company removed its offices to Rugby, in 1901, gas was the illuminant 
in the town, and lighting was mostly by the open flame method, usually known as 
the fishtail burner. The only electrical plant was a small private one which had 
been installed at Rugby School. 

At the end of 1902 an agreement was made between the B.T.H Company and the 
Rugby Urban District Council for the supply of electricity for lighting and power 
in the town for a period of five years, and this was renewed for a further period of 
five years. Under the agreement the Council provided and erected in the B.T.H Power 


es 
CO 2 0— 
MEETING OF B.T.H COMMERCIAL AND ENGINEERING STAFF, HELD AT RUGBY ON APRIL &ch, 1902 
Reading from left to right— 

Back Row : С. L. Oechsner, T. W. Williams, A. Lucas, Е. W. Bowden, С. C. Wharton, E. Coote, А. H. Simpson, Ё. Wallis, H. Bourne, |. P. Gregory. 
E. P. Grove, T. Stevens, E. М. Swift, C. H. Rosoman 

Middle Row : |. Gray, Е. Holden, P. McMahon, Н. C. Buchanan, F. А. Branion, D. Parter, J. A. Phillips, |. P. Sleigh, А. С. Palgrave, |. В. Geary, 
R. D. McCarter, Н. 5. Meyer, E. E. Fuller, 1. Howell, Е. Hall, 1. L. Cateaux, R. C. Clinker, ххх, xxx. xxx, M. ОБогпе, 5. von Ammon, 
T. W. Sheffield 

Front Row : А. Churchill, A. H. Walton, C.W. Phipps. W. |. Clarke, Н. C. Levis, W. A. McArthur (then Chairman of the Campany), Gordon Abbot 
(а Director of the С.Е. Co.), |. 5. Conover, Е. A. Carolan, А. |. ireland, А. W. Jones, Р. В. Davenport 


House two Willans-B.T.H generating sets (опе 150KW. and one 60KW.) together 
with switchboards and instruments. The B.T.H provided the steam and also a 
IOOKW. alternator as a standby. In case of failure or permanent defects in the 
supply, the Company agreed to pay the Council £1 for every 30 minutes during 
which the defect existed. If it continued for one week, the Council could cancel 
the agreement by one month's notice. Тһе supply to the town commenced оп 
October 28th, 1903, and was continued until October, 1923, after which the contract 
was terminated by mutual consent and the town took its supply from the 
Leicestershire and Warwickshire Power Co. 

In 1902 the Chairman of the Company, E. Lazarus, retired and was succeeded 
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by W. А. McArthur, М.Р. McArthur was a man of much ability, well known 
and liked in political circles, being а Junior Whip in the Liberal Government. 
His family was connected with a large importing business in Australia. Unfortunately 
the claims of this business necessitated his returning to Australia in 1906. 
J. F. Nauheim became the next Chairman of the Company. 

The first designing departments were formed at Rugby in 1902. H. S. Meyer 
was in charge of A.C. design ; D. P. Thompson of D.C. design ; H. N. Sporborg 
was already in charge of the Traction Engineers. The Drawing Office was in the 
hands of F. Samuelson as Chief Draughtsman. Meyer had the following 
assistants :— 

S. Von Ammon, P. A. Mossay, Е. H. Clough, and А. H. Makower. 

Meyer remained in charge until 1905, when he left with Von Ammon and 
Mossay. Another man, a Scotsman, J. Martin, had then joined the Department. 

On the D.C. side, under D. P. Thompson, were R. C. Clinker, A. A. Pollock, 
B. Hopps (afterwards Managing Director of Lodge Plugs Ltd.), С. М. Thomas, 
and L. B. Humphries. 
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Chapter IV 
MANUFACTURING BEGINS 


HE first activities of the A.C. Engineering Department were directed to 

making a line of induction motors for industrial use. It should be remembered 

that designing in those early days was somewhat precarious and the results 
obtained did not always fulfil the hopeful predictions made with the drawing 
board and slide rule. 

A small paper named “ Chit Chat," having a limited circulation amongst the 
staff, with a mysterious and unofficial origin, commented on some of the earlier 
motors, dividing them into two classes, those which ran and those which did not, 
pointing out, however, that in the latter type bearing and windage losses were 
entirely eliminated ! 

The first alternators actually designed and built at Rugby were two 50-сусіе 
machines, which were driven by Willans engines and installed in the В.Т.Н Power 
House. 'The smaller of these, a 60 KW. machine, was subsequently turned over 
to the Rugby Technical College, where it was used for demonstration purposes. 

In 1902 the B.T.H Company acquired the Curtis steam turbine rights ior this 
country, and in the following year a new subsidiary company was formed, called 
the Warwick Machinery Company, with the object of exploiting the С.Е. лише 
patents in this country. This company was re-formed later as the Wsrwick 
Machinery Company (1908) Ltd. The arrangement, however, was a purely fi-.ancial 
one, and all the turbine business was really handled at the Rugby Works, the 
Warwick Company being eventually wound up. 

The first turbine contract handled was for а 500KW. vertical D.C. set, delivered 
in 1903 to the Cork Tramways. Later in the same year the Company put in hand 
an order for seven vertical turbo-alternators, rated at 1,500KW., 1,000 r.p.m., 
three-phase. Four of these were for the Lancashire Electric Power Company and 
three for the Yorkshire Electric Power Company. 

The first turbines were of American manufacture and built by the С.Е. Co. in 
Schenectady, as was also a 500KW. single-phase machine installed at Harrogate. 

In 1903, F. Samuelson, who was then Chief Draughtsman, was sent to America 
to study the General Electric Curtis design, and on his return to England the 
manufacture of these machines was begun at Rugby, Samuelson being entrusted 
with the engineering design. Не set up the Turbine Engineering Department 
with three assistants—R. Е. Halliwell, К. Alquist, and С. С. Seeley. Turbines 
and turbo-generators have always been closely associated and so, except in a few 
special cases, the policy of the B. T.H Company was not to build turbines for other 
makes of generators, or generators for other makes of turbines. Turbo-alternators 
at that time were of the salient pole type, and were designed by F. H. Clough. 
Later, Clough left the A.C. Design Department and took charge of a small new 
department named Turbo-Generator Engineers, with Н. W. Taylor and J. Hutt 
as assistants. 
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The first Rugby made set was a vertical 700KW. single-phase turbo-alternator, 
running at I,500 r.p.m. This was installed in 1905 in the Power Station of the 
Harrogate Corporation, to replace the 500KW. set previously mentioned, the latter 
being transferred to Middlesbrough for Messrs. Bolckow Vaughan & Co. The 
main machine shop at Rugby was 
lengthened by 154 feet in 1904, to 
provide space for this new manu- 
facturing activity. 

Single-phase had been used for 
many of the early electric lighting 
systems, and consequently there was 
a demand for single-phase turbo- 
alternators. Тһе first designs were 
not completely successful on account 
of the magnetic losses caused by the 
pulsating nature of the single-phase 
load. F. H. Clough, however, found 
a solution by making the rotor like a 
squirrel cage induction motor with 
exciting windings carried in the slots 
below the squirrel cage, a brass ring 
at each end acting as a support for the 
end windings and a short-circuit for 
the copper bars. This design was very 
suitable for turbine drive and many 
successful machines were built. 

A 1,500kW. vertical turbo-alternator with its condenser, Other Rugby made turbo- 
built in 1903 for Yorkshire Electric Power Co. alternators were supplied at about 
that time to Fulham, Wimbledon, 
Leeds, and The County of London E.S. Co. АП these were vertical sets. 
Even in these early days, however, Samuelson foresaw that the vertical design 
of turbine could not survive, and that a change to the horizontal type would be 
necessary. He was resisted in this by the G.E. Co. (New York). Some years later, 
however, after the B.T.H Co. had made the change, Samuelson's view was 
vindicated, and at a gathering at Schenectady, when he was present, the Chief 
Engineer of the G.E. Co. acknowledged that Samuelson had proved to be right 
in his opinion. The first horizontal turbo-alternator built in Rugby was a 1,000KW., 
three-phase, 3,000 r.p.m. set, shown at a Manchester Exhibition in 1908. Clough 
designed the alternator for this set, using for the first time a distributed rotor winding 
carried in radial slots. It was found that this arrangement increased many times 
the electrical output obtained from a given amount of material and labour, as 
compared with the earlier designs with salient poles. This contributed in a large 
degree to the successful turbo-alternator business subsequently built up by the 
B.T.H Co. The design was subsequently adopted throughout the industry. 

About 1905 the importance of developing breaking capacity in high-voltage 
switchgear began to occupy the attention of switchgear engineers. In this year 
the first motor-operated breaker was built by the B. T.H Co. and installed on 11KV. 
service. Г had brass ой vessels, elementary ой baffles, external main contacts, 
and non-trip free mechanism. Its breaking capacity was estimated to be of the 
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order of 150,000 КУА. The basic design of this breaker was sound, as is evidenced 
by the fact that in the years that followed some hundreds of breakers of this type 
were successfully installed and operated, both at home and abroad. 

Electric traction was very much to the fore during this period. Power for traction 
systems, such as the Central London 
Railway and the London Underground 
Railways, was generated in central 
stations as three-phase, 25-cycle supply, 
at about 6,000 or 11,000 volts, trans- 
mitted to suitable substations and there 
converted by means of transformers and 
rotary converters 10 D.C. power at 
about 600V. Тһе first Rugby built 
rotaries were designed by R. C. Clinker 
about 1903-4. Subsequently F. P. 
Whitaker became responsible for the 
design of rotary converters. He intro- 
duced many improvements, and the 
business gradually developed to con- 
siderable dimensions. The motor 
converter followed the rotary; many 
large machines of this type have been 
built, principally for chemical plants. 

Some of the earliest attempts at 
developing petrol electric road vehicles 
were made by the B.T.H Co. in 1904. 
Little was known about motor cars іп 
those days and still less about petrol 
electric traction ; but Bernard Hopps, 
transferred from the D.C. Engineers to 
the Power and Mining Department, 
was given charge of this new develop- 
ment, and he persuaded a Coventry firm 
to build a chassis complete with engine. 
On this he mounted two motors which 
were coupled by chains to the rear 
wheels, no differential being employed. 08. ? | 
Тһе petrol engine was coupled to a Type FH spring-operated breaker with an assigned rupturing 
unique generator which, running ata capacity of 150,000 kVA., installed in 1905 for 11kV. service. 
constant speed, gave a constant watt 
output, the voltage varying inversely as the current. The vehicle was started by 
switching the two motors in parallel, and with a fully open throttle the engine roared 
to full power and the generator delivered maximum current to the motors, thus 
giving rapid acceleration. As the vehicle accelerated it was interesting to note the 
rise in voltage and decrease in current, the engine speed and output remaining 
constant. For top speed the motors were switched in series, and the speed of the 
vehicle controlled by the engine throttle. 

The next experiment was to build a motor-bus in conjunction with the Wolseley 
Motor Co. This was run in London by the General Motor Omnibus Company 
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and proved very satisfactory, being quieter than the gear-driven "buses and having 
better acceleration and fuel consumption. 

A five-ton lorry was next built, but history can only record one incident in its 
career. It was commandeered by the staff for a skating expedition to Coombe Abbey, 
near Coventry. On arrival 
the radiator was drained 
to prevent freezing and 
after an enjoyable time 
skating in the moonlight 
the party returned to the 
lorry, filled the radiator 
and started for home. 
After travelling about a 
mile, one of the pistons 
seized and wrecked the 
whole engine. Ап un- 
known bend in the water 
system һай failed to 
drain and һай frozen 
solid while the party was 
skating ! 

In 1907 the B.T.H 
Company entered a petrol- 
electric motor "bus in 

; the 1,000 mile commercial 
First B.T.H petrol-electric "bus with B. Hopps at the wheel vehicle trial round 


England. This was a 


severe test which the "bus accomplished satisfactorily. 

The B. T.H petrol-electric system, however, was handicapped by high initial cost 
and extra weight over its gear-driven competitor, and further development was 
abandoned. 

In 1909 an experiment was carried out with a different form of road vehicle, when 
B.T.H electrical equipment was installed in a trolleybus operated by the Metropolitan 
Electric Tramways Ltd., London. This vehicle, however, was clearly in advance 
of из time, and no real demand for the trolleybus developed 
until several years later. 

The Works Manager, С. W. Phipps, died in August, 1906. 
Although Phipps was not an outstanding figure and was not 
remarkable for engineering ability, he did succeed in selecting 
a most efficient group of foremen, who were quite capable of 
tackling the problems which presented themselves at that 
time. Amongst these should be mentioned T. C. Thompson, 
of the Machine Shop, and J. M. Ralph, the head of the 
Testing Department. Ralph was brother-in-law to В. C. 
Clinker, and was a brilliant leader and friend of young men, 
thoroughly efficient, a good disciplinarian, and having a 
splendid influence. Under his 2515, the Testing Department 
acquired an enviable authority, and many men who 
J. M. Ralph passed through its ranks earned distinction in later life. 
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Unfortunately, Ralph did not remain for long. A breakdown in health 
necessitated his going to Canada, where he afterwards died. Ralph was succeeded 
by his assistant, A. S. Kettle, who remained in charge for some years until he 
was appointed Service Engineer to the Company. 

H. N. Sporborg became Chief Engineer to the Company in 1907, in succession 
to J. S. Conover, and A. H. Walton succeeded Sporborg as Manager of the Traction 
Department. 

During this period the Company equipped more than 50 tramway systems 
and received orders for the bulk of the railway electrification equipment in this 
country, and the equipment for new tube railways in London. Тһе Central London 
Railway contract has already been referred to. А number of motor-coach 
equipments were made for the Great Northern and City Line, also for an 
experimental train, which was tested on the Metropolitan District Railway at 
Ealing. The success of this equipment resulted not only in substantial orders for 
that Jine, but in orders for other Underground lines, utilising the same motors and 
control gear. Whilst all this was going on, the most important three-phase 
electrification scheme which had yet been attempted in Great Britain was bcing 
carried out by the B. T.H Company for the Newcastle Electric Supply Co. in the 
Tyneside District, including the suburban lines of the North Eastern Railway. 
For the latter, B. T.H equipments were supplied similar to those for the Central 
London Railway, but with control gear mounted under the car. 

Another important contract was obtained in 1906-7 in connection with ihe 
Hammersmith and City Line, and about the same time a number of locomotives 
and motor coach equipments were supplied to the Metropolitan Railway. 

This early traction work was responsible for practiciilv 
the entire load on the Foundry at the time, consisting mainly 
of light castings for motors; but as the generator side of the 
business grew, the castings turned out were larger, and wh.n 
turbine manufacture started, castings weighing 30 to 40 
tons became common. 

Тһе Designing Engineers, H. S. Meyer and D. P. Thompson, 
had now left the Company, and A.C. and D.C. Design Depart- 
ments were consolidated into опе, its name being “Machine 
Engineers," under the joint direction of A. R. Everest and 
W. F. Dawson. Everest was in charge of the electrical, and 
Dawson of the mechanical design. This unification of the 
departments did not last long, as in 1908 the A.C. and D.C. 
TP Sections were again divided into two separate departments, 

d baa the А.С. under Everest and the D.C. under Dawson. 

In the same year, H. C. Hastings was placed in charge of the Control Gear 
Engineering Dept. Hastings had joined the Company in 1898 under Holden, who 
was then running the meter testing department at Bankside. When the staff moved 
to Rugby he had joined the Switchgear Engineering Department under E. B. 
Wedmore. In 1903 a separate engineering section for industrial control gear was 
formed under E. J. Murphy, and Hastings had been transferred to the latter, together 
with E. B. Tuppen. Associated also with Hastings were H. E. Brittain and L. Wise. 

A figure which stands out very prominently in the development of B.T.H 
manufacturing is that of Robert Dumas. After the death of Phipps in 1906, no 
official Works Manager was appointed until May, 1908, when Dumas was 
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appointed. Не had previously been Works Manager at Siemens Bros. (first at 
Woolwich and then at Stafford), The General Electric Co. Ltd. (Witton) and 
Bruce Peebles (Edinburgh). | 

The experience he accumulated in those early days, together with his extraordinary 
knowledge of engineering matters, placed him in the front rank of mechanical 
engineers. Among the milestones of his B.T.H career may be mentioned his work 
on the system of limits which has been adopted by many engineering firms, and 
the institution of a Measuring Room, equipped with the most up-to-date and 
accurate standards. He was a natural leader of men, and the freedom from labour 
disputes which the Rugby Works enjoyed under his guidance was a tribute to his 
fairness in dealing with labour problems. 

Dumas had associated with him, A. H. Sturdee, as Assistant Works Manager, 
and В. С. Hosking, as Chief Inspector. Under Hosking’s lead, the system of 
inspection was tightened and strengthened so that the tradition of reliability 
associated with B. T.H products, was set on a firm foundation. Hosking was eventually 
appointed Assistant Works Manager. He will always be remembered for his great 
interest in matters relating to education. He was closely concerned with the 
training of B.T.H apprentices, and was tireless in his enthusiasm for this important 
work. Names of other men associated with Dumas’ regime will be remembered :— 
S. London, T. Coales, T. E. (“ Power House ") Thompson, А. Е. Lane, E. Breivogel, 
C. Feil, W. Malin, W. Smith, F. J. Rowland, F. A. Lovett, J. J. Scrivener, 
Е. Н. Hogg, С. J. Hardwick, Н. G. English, J. W. English, J. M. (“ Estimating ") 
Simpson, À. H. Maltman, W. C. (* Costs") Feil, G. Ralph, Col. J. Starling, 
А. J. Smith, J. H. Wears, W. Н. Cluett, and H. E. Chandler. 

While the manufacturing organisation was taking 
shape and getting into its stride, there was nec- 
cssarily some change of growth in the commercial 
structure. 

At first the Company’s business at Rugby had been 
handled only by three departments under a General 
Commercial Manager, E. G. Waters. The first of these 
departments was named the Supply Department, in 
charge of A. J. Ireland, who has already been mentioned, 
the second, Traction and Lighting Department, under 
J. L. Cateaux, and the third, Power and Mining 
Department, under W. J. Larke. 

The Supply Department handled all the work 
connected with the sale of meters, standard motors, 
control gear, motors, arc and incandescent lamps. 
The Traction and Lighting Department handled the 
commercial work for Central Station plant, including 
power generators, switchgear, etc., electric tramways 
and railway jobs. 

It obtained. its technical information for tenders 
from an engineering department named Power and Lighting Engineers, and 
traction work from the Traction Engineering Department. Тһе Power and 
Mining Department handled all work in connection with electrical instal- 
lations in the heavy industries, such as collieries, rolling mills, textile mills, 
shipyards, etc. 


R. Dumas, M.l.Mech.E., Wh.Ex. 
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Early in 1904 the Power and Lighting Engineers Department changed its name 
to the Central Station Engineers, while in 1905 the Traction and Lighting 
Department was abolished, its work being transferred to the Traction Engineering 
Department, under H. N. Sporborg, and to the Central Station Engineers, both 
of the latter departments acquiring a commercia] status in addition to their 
engineering setting. 

In 1906 the Central Station Engineers was renamed Central Station Department. 

The Central Station Engineers, under J. P. Gregory, included on its staff roll 
such names as F. Brierley, W. E. Butcher, A. D. Markland, C. McCarthy Jones. 

The staff of Traction and Lighting Department, headed by J. L. Cateaux, included 
the following :— R. W. Bradshaw, W. J. Cusack, J. M. Donaldson (afterwards 
Managing Director of The North Metropolitan Electric Supply Co.), Е. Hughes- 
Caley, C. E. Vance. 

The Power and Mining Department, under W. J. Larke, had on its staff between 
the years 1904 and 1909, G. M. Brown, H. Brown, E. Eldred, B. Hopps, G. A. Neild, 
R. H. Paus, D. Potter, H. A. Price-Hughes, B. J. Shillito, D. J. Strutt, G. Ward. 

Supply Department, under A. J. Ireland, included D. Golden, C. A. Gudgeon, 
E. A. Kinsley, C. S. Marvin, J. A. Phillips, E. M. Swift, C. T. Taylor, H. J. Voss. 

In the late nineties and in the beginning of the new 
century, the growth of business necessitated the opening of 
offices in various industrial districts. The first branch office 
was opened at Glasgow in 1897, with Marshall Osborne 
as Manager. Sheffield came next in 1899, with A. Lucas in 
charge; then Dublin in 1900, with Jacob; Newcastle in 
1901 (J. P. Sleigh), Manchester іп 1903 (Т. W. Shefficld), 
Leeds in 1903 (P. Rosling), Swansea in 1907 (W. G. 
Hodge), and Birmingham in 1908 (T. H. Hunter). The 
B.T.H Company was the first electrical concern to open 
offices in districts. The geographical position of these 
offices seems to have been dictated by important traction 

A. Lucas orders and by the fact that Power Supply Authorities, having 

to instal additional plant to supply power for the traction 

load, were in a position to offer lower tariff to consumers. It is significant to note 

that other large firms opening district offices at that time selected the towns already 
chosen by the B.T.H Company. 

A. G. Palgrave succeeded Marshall Osborne at Glasgow in 1900. He was an 
Oxford man whose father was Clerk to the House of Commons for over 50 years, 
and was very popular among Scottish customers. He was transferred to Rugby in 
1902, and E. E. Fuller became Manager at Glasgow. Fuller was in turn succeeded, 
in 1905, by W. J. Belsey. 

All these Branch Offices were responsible to A. J. Ireland, Manager of the Supply 
Department, Rugby. 

In parallel with the development in the sales departments for home customers, 
there were rapid developments in the export business. Export sales were handled 
at Rugby under an Englishman, B. F. McMurtrie, who had been trained with the 
G.E. Co. at Schenectady. He inaugurated the Foreign Department at Rugby. 
This consisted of himself and a typist. A few months later he obtained an assistant, 
H. A. Price-Hughes (transferred from the Power and Mining Department). 
Afterwards, as the business grew, there were added N. Thirlby, P. F. Lloyd, 
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MEMBERS OF THE STORES DEPARTMENT IN 1905 


Back Row (left to right) : ххх, A. Powers, МУ. Lines, G. Lines, W. Easey, S. Fletcher, W. Hipwell, W. Seaton, xxx, J. Fletcher, A. Archer, МУ. Warriner. 
Fourth Row: E. Newitt, E. Harvey, J. Parkes, б. Watts, |. Cash, E. Dadson, W. Hutt, ххх, A. Jones, ххх, F. Garlick, J. Howes, б. Bolderstone, 
A. Humphris, P, Mills, G. Bloxham 


Third Row : J. Rase, W. Cowley, Н. McCrow, б. Walker, |. Green, W., Savage, б. Chase, W. Marrlatt, C. Palmer, УУ. Neal, E. Woallaston, E. Cotten, 


М. Score, W, Whitfield 
Second Row : C. Green, T. Childs, Е. Humphris, Р. Taylor, W. Schofield, W. Black, M. Stanley, A. F. Lane, |. L. Green, |. Staley, A. Masan, P. Morris 
Front Row : Н. Osborn, В. Seville, J. Newman, W. Berry, J. Turner, T. Perry, J. Hadfield, W. Matthews, xxx 


E. G. Taylor, H. Е. Goodfellow, Е. Viner, and Е. Morley. 

During the first ten years of the century the B.T.H Co., in addition to what has 
already been related, could claim a considerable amount of pioneer work to its 
credit, such as the following :— 

The first application of electric power to textile mills in this country. This was 
for the Linen Thread 
Co., Glasgow. The first 
mill ever to be built in 
this country for electric 
drive belonged to the 
Acme Company. This 
contract was secured 
because one corner of 
the mill had to be sup- 
ported over an old mine 
shaft. Electric drive 
saved 3,000 tons of 
weight in machinery 
and structure. An in- 
teresting sequel was 
that the yarn from this 


$ Тее Жетен И рса ат Е drives Thi mil, made from the 

pinning room of the Acme Cotton Mills, showing B.T.H electric drive. is 

was the first mill zo be built in this country for electric drive and was put into same р. vile Bee 
commission in 1905 in other Pendlebury 
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Mills, fetched 14d. lb. more on the Manchester Exchange than the usual 
Pendlebury product, because of its more even twist and texture, due to the 
electric drive. In this connection, the name of John Shaw will always be associated. 
Shaw was the Company’s Textile Engineer. He was stationed at Manchester, 
which was the centre of the cotton industry. Shaw had a profound knowledge 
of his subject and was an able engineer. His tenders and quotations were works 
of art, including the most Беш шу executed miniature drawings, photographs, 
and tabulations. Nothing was too much trouble for him, and his series of neat 
manuscript data books, which he compiled for his own use, were an education 
in themselves. Shaw remained with the Company until his death many years later. 

Another pioneer claim was the first application of a mixed-pressure turbine to 
a colliery—the Fife Coal Co. 


Some members of the Turbine Factory in 1908 


The B. T.H Co. was also associated with the first application of electric power to 
rolling mills. This was at Dorman Long's Britannia Works at Middlesbrough, where 
a B.T.H cogging mill equipment was installed. Тһе first high-tension overhead 
transmission line in this country was in connection with the Birmingham Tame 
and Rea Drainage Board. This was а 2,500 volt, three-phase, overhead line, and 
was in reality a forerunner of the Grid. 

The B. T.H Cc., if not the first, was among the first to introduce electric travelling 
cranes into engineering workshops, and to build totally-enclosed industrial motors, 
both A.C. and D.C. The Company was also among the first to apply electric power 
to collieries both on the surface and underground, and to use three-phase induction 
motors in order to eliminate sparking risks. 

Тһе electrification of shipyards on the north bank of the Tyne was a great advance 
for which the Company was responsible, and involved a number of novel applications 
to industrial machinery, including the three-phase operation of travelling cranes. 

As early as 1902-3 the Company took a great interest in the development of the 
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Rugby Technical College. Captain Sankey, R.E., and W. J. Larke, then Manager 
of the Power and Mining Department, were appointed to the local Technical 
Committee and recommended the re-organisation. The lecturers were for the most 
part appointed from the staff of the B.T.H and from Willans & Robinson—afterwards 
a branch works of the English Electric Co.—so that the subjects dealt with were 
approached from the point of view of those requiring to use them in their daily 
work. 

Rugby had for a great many years been associated with education through its 
famous School, and the town eventually acquired also a very high reputation for 
technical education. In this phase of its development the seeds of progress were 
sown by some of the young B.T.H engineers. 

А group of these young men banded themselves together for the purpose of holding 
weekly meetings to discuss technical problems. 

From this small beginning in 1903 developed the Rugby Engineering Society, an 
important technical body, consisting mainly of engineers connected with the B.T.H 
Works and Willans' Works. 

Later, evening classes were started in the Lower School (now the Lawrence 
Sheriff School) on technical subjects. Prominent in this pioneer work were H. C. 
Hastings and F. P. Whitaker. 


Turbine Factory in 1908 
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Chapter V 
EXPANDING ACTIVITIES 


N the year 1910 a man joined the London Office of the Company who was 

destined ultimately to become a guiding influence in the Company's affairs 

W. C. Lusk for many years. This man was William Clardy Lusk, an American, who had 

been on the staff of the Foreign Department of the General Electric Co. of 

Schenectady. He had been their representative 

in India from 1901 to сайу 1904. Shortly after 

joining the B.T.H Company, Lusk was elected 
a director. 

At this time, too, H. N. Sporborg was elected 
а director. It will be remembered that Sporborg 
had come to Rugby in 1902 from the С.Е. Co., 
Schenectady, to take over the post of Engineer of 
the Traction Department. He had been appointed 
Chief Engineer in 1907, as well as Acting 
Works Manager from 1907-8, before Robert 
Dumas took over the Works Managership. 

It was originally intended that Sporborg's stay 
would be only temporary and that he would return 
to America. 
From the first, 
however, and 
very unlike | 
some of the 
other men who 
had accom- 

WE C. Lusk panied him he 
had been persona grata with the staff, and there 
was considerable satisfaction felt by all when it 

р was learnt that he was staying here permanently. 

ІР. Е. Dawson In the same year, W. F. Dawson, the Chief 

D.C. Designing Engineer retired from office, 

and to succeed him Sporborg appointed A. A. 

A. A. Pollock Pollock, who had been chief assistant for many 
years in the D.C. Designing Engineers. 

Just prior to these events important changes 

Incandescent had taken place in connection with lamp sales, 

amp очыш which up to that time had been carried on by 


the Supply Department, Rugby, under A. J. 
Ireland. 


Тһе B.T.H Co., under agreement with the 


H. N. Sporborg 


Н. М. Sporborg, М.1.Е.Е. 
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General Electric Co., Schenectady, had the right to use all lamp patents and trade 
names owned by the latter. Two of the earliest fruits of this agreement were the 
taking over, in 1911, of all the patents for making drawn wire tungsten filaments, 
and the almost simultaneous acquisition of the trade name of “ Mazda." Тһе 
name * Mazda " was borrowed from Persian mythology, wherein it signified the 
god, or principle of light. Tungsten filaments before this, owing to the non-ductility 
of tungsten, were made from powdered metal mixed with a binding material. This 
paste-like mixture was squirted through diamond dies to form filaments of various 
diameters. All tungsten filaments at that time were made in this manner, and were 
very fragile. Breakages in transit and in use were excessive, and for this reason the 
sales of tungsten lamps were lower than might otherwise have been expected. 

The drawn wire process by which tungsten was rendered sufficiently ductile to 
be drawn through diamond dies to wires of the required diameters, produced a 
dramatic change in the economics of electric lighting, because the efficient tungsten 
filament then was endowed with the strength of the carbon filament, or something 
approaching it. 

In 1911 Е. Willcox was appointed General Manager of a new Lamp and 
Wiring Supplies Department, housed in its own building in London at Mazda 
House, 77 Upper Thames Street. Mazda House was officially opened in May, 
1912, and the occasion provided a great deal of interest in the lamp industry. 
Willcox placed E. Coote in charge of Lamp Sales, and put J. М. Stephens in charge 
of Wiring Supplies. Willcox laid the secure foundations of the Company's lamp 
business. He was a believer in co-operation between competing manufacturers 
and took a leading part in forming the Tungsten Lamp Association, afterwards 
the Electrical Lamp Manufacturers’ Association, or E.L.M.A. 

The pressure on the Turbine and Motor Generator Factories began to increase 
rapidly about this time, and large-scale building operations were necessitated to 
cope with the quantity of orders received. 

The building programme and the manufacturing facilities at Rugby could not 
keep pace with the ever increasing volume of the Company's business, and in 1911 
it was found necessary to expand in other directions. 

Coventry, only 11 miles distant, presented a solution, and so the Company took 
on lease premises in the Stoney Stanton Road, known as the Progress Works. 

Operations started in this factory early in 1912, the manufacture of meters and 
Tirrill regulators being transferred from Rugby. This work was under the direction 
of С. В. D'Arcy, assisted by В. Rogers and Е. V. Pipe. The Meter Engineering 
Department at Coventry consisted of A. P. Young, A. J. Martin, R. D. Parry and 
Н. Warren. D’Arcy eventually left the Company and was succeeded as Manager 
by G. Ralph. 

At about the same time, L. S. Carr, of the Construction Department, left the 
Company to take up an appointment as Chief Construction Engineer to the 
Birmingham Corporation. The Construction Department was then split into 
two, namely, the Turbine Construction Department and the Electrical Construction 
Department, respectively. T. J. Reynolds was put in charge of the former, and 
C. E. Davis of the latter. 

More accommodation also had to be found for switchgear manufacture. For 
this it was decided to use the Progress Works at Coventry, and the manufacture 
of meters and regulators was therefore transferred to another factory in the same 
town, taken over from the Humber Cycle Company, in Lower Ford Street. 
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— Meanwhile, in London, at Willesden, on a field near Neasden Station, a factory 
had been erected to help the Rugby factory in meeting the demand for 
incandescent lamps. 

New and improved methods of manufacture, however, subsequently enabled 
the Rugby factory to cope with the whole load, and so rendered the new factory 
redundant. It was decided, therefore, to relieve the Switchgear Department of 


INSPECTION DEPARTMENT STAFF IN 1911 


Back Row (left to right): T. Houghton, |. Adnitr, F. Woodward, 5. Low, С. Н. Nelsey, W. Herrington, W. Booth, С. Parlour, |. Matheson, R. Turnbull, 
M. Rush, J. W. English, H. Burton. 

Middle Row (left to right): Т. МУ. Ргуег, |. Turner. T. Beasley, А. |. Smith (Chief Inspector), 1. Butcher, B. Haynes, б. Hopewell. 

Front Row (left to right): M. Rideaut, M. Busby, W. Radfard, О. Hickinborrom, F. Boylan, T. Chater, A. Easthope, |. Powell. 


its growing pains by transferring it bodily to the Willesden factory under the 

3. М. Wallace managership of J. M. Wallace, who had been chief assistant to E. B. Wedmore. 

This move took place іп 1913 and embraced the Engineering and Drawing 
Office as well as the works organisation ; but the Sales Department remained at 
Rugby. 

Тһе В.Т.Н Co. was amongst the first, if not actually the first, of switchgear 
manufacturers, to produce factory-built units which were complete and self- 
contained switching equipments. "Гһе truck type panel, one of the first Willesden 
products, was the embodiment of this idea, and it served as a prototype for almost 
every manufacturer. The basic design features are still to be found in much of the 
switchgear produced today. 

Marine Work In the years prior to 1914 the Company supplied an appreciable amount of 
auxiliary machinery for H.M. ships, having first entered the marine field in 1905, 
when a section of the old Power and Mining Department was devoted to this work 

аа with Commander Glennie, R.N., in charge апа G. A. Neild as his assistant. Among 

` the notable marine equipments supplied were 200KW. direct-coupled turbo- 
generators which were fitted on the battleships “ Ajax," * Emperor of India ” 
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and “ Agincourt,” the battle cruiser “ Tiger," and the depot ships “ Ambrose ” 
and "Lucia." The B.T.H Company also supplied about twenty 261KW. turbine- 
driven direct-coupled generators which were fitted in destroyers. Glennie rejoined 
the Navy when the war broke out in 1914 and did not return to the Company 
afterwards. 


— 


Pä Жарақаты. жх: 


Switchgear Drawing Office outing то Shawell in June, 1913. Although it has been Impossible со Identify everyone, older readers will recognize the 

following. reading from left to right across each row:-— 

Back Row:—E, Riches, УУ, Newman, T. Wilson, Т. Е. Thompson, W. Malin, E. Breivogel, W. U. White. 

Fourth Row:—W. H, Hoflin, Ё. |. Hughes, C. C. Crombie, M. Wrigley, J. M. Goodall, |, Smith, J. E. Bower, М. A. Lingard. 

Third Row:—W. Н. Cluett, М. Bissett, Н. C. Heath, |. Н. Castell, |. М. Wallace, C. C. Wharton, E. Saban, S. Bakesef, S. Smith. 

Second Row:—F, В. Whitaker, Р. J. Perry, M. Parkinson, Р. Н. Rolfe, F. С. Ketelby, Т. М. Martin, А. E. P. Patcison, R. C. Smith, С. Digby, M. Parker, 
W. В. Cornes, M. Savage, Т. Moorhouse. 

Front Row:—M, Arthur, M. Jenks, M, McFie. 
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Chapter VI 
THE FIRST WORLD WAR AND AFTER 


An impression of the Rugby Works in 1914 


T can be stated at the outset that owing to the huge demand for el. rical 

apparatus of all kinds during the war from August, 1914, to November. 1918, 

a very large percentage of the total output from the factories, though war 
purposes, was of normal B.T.H products. 

When the war started the British Government soon found itself in d. crate 
need of magnetos, as the previous source of supply was in Germany. A ajor 
decision was then made by the Company—through the foresight of its Thief 
Engineer, Sporborg—to concentrate the resources of the Coventry factory | 1 the 
manufacture of high-tension magnetos for aircraft. This important decision meant 
the deathblow to the world-established business in B. T.H meters, but it has since 
been abundantly clear that in its place was developed an industry of far greater 


importance to the nation. 

'The magnetos were de- 
signed by A. P. Young, 
who was responsible for 
the pioneer work involved, 
and he was assisted by H. 
Warren, F. G. Coombes, 
1. Griffiths, E. С. 
Parrott, E. Sayers, and 
C. W. Broom. 

The success of this 
change-over at Coventry 
was due in no small 
measureto Robert Dumas, 
the Rugby Works 


Artist's impression of B.T.H Coventry Works, at Lower Ford Street, in 1916 
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Manager, who was temporarily lent to Coventry to develop there the manufacture 
of aircraft magnetos. His mechanical genius, practical skill, and indomitable 
energy did much to build up the magneto industry in this country, and was no 
small contribution to the winning of the first World War. 

To some extent the ground had been prepared for the change-over in 1913, when 
the Company bought up the business and stocks of the Simms Magneto Company. 
At that time Simms and Thomson Bennett were virtually the only British 


Mid-day break, Rugby Works, August, 1914 


manufacturers of magnetos and apart from their products nearly the whole of the 
magnetos used in this country came from Germany. W. W. Vinsen, who was 
eventually to become Manager of the Coventry Works and later a director, joined 
the B.T.H Co. from the Simms organisation at the same time. 

In addition to the electrical products manufactured, the factories were employed 
in making such things as shells of various sizes, many parts for guns, tanks, 
submarines, battleships and cruisers, depth charges, mines, and many other fittings. 

To enable this variety of work to be undertaken, a vast quantity of special 
machines, tools, jigs and gauges had to be designed and made. А number of senior 
engineers were Jent by the Company to the Admiralty and Ministry of Munitions, 
and rendered valuable service. 

In connection with marine work the B. T.H Company manufactured and supplied 
considerable apparatus for naval service. This included 77 turbine-driven stokehold 
fans aggregating 6,245K W. ; six high-pressure, two intermediate pressure, and four 
low-pressure turbines for patrol vessels; and о turbo-generators for destroyers. 


35 


1910 - 1919 


Simms Magneto 
Co. 


W. W. Vinsen 


Marine Work 


1910 - 1919 FIRST QUARTER CENTURY 


№. J. Ваз» Іп September, 1916, Lusk arranged for W. J. Belsey (then Manager of the Glasgow 
Office) to visit U.S.A. to study the work done by the С.Е. Company at Schenectady 
in connection with marine propulsion. It was arranged that during the war period 
and {ог some (іше after, Belsey should 
retain the Managership of Glasgow Office 
and at the same time specialise in marine 
propulsion. 

No fewer than 1,795 B.T.H employees 
joined the Forces ; 1,100 of them before the 
end of August, 1914. Of these, 243 gave their 
lives ; 296 were wounded or prisoners of war ; 
203 held commissions ; 122 obtained commis- 
sion from the ranks, and a full share of the dis- 
ünctions and honours awarded came to em- 


ployees of the Company. Wu); Безеу, 
Е. Fraser In 1914, Fraser, the Secretary of the Com- excl oon 
appointed F. Fraser pany, was elected a Director. Fraser had been Secretary 
since 1901, and in that capacity had moved from London 
to Rugby when the Works had been built. For the steady and consistent progress 
which the Company had made, a generous share of the credit was due to the integrity, 
foresight, and sound judgment which he exercised. 
Қален About the same time А. В. Everest relinquished his post in the А.С. 
Designing Engineers to become Consulting Engineer to the Company, and 
2. Martin his assistant, J. Martin, was appointed 


Chief of the A.C. Engineers in his place. 
Associated with him at this time with 
work on А.С. machines were H. Jack, 
D. Bostock, B. P. Coulson, C. H. 
Alexander, J. C. Murray, R. L. Randall, 
N. Shuttleworth, C. Vandermin, and 
A. D. MacKinnon. 

Switchgear In 1915 the B.T.H produced at Wil- 

Development lesden the first of its all metal-clad Class 
M Switchgear, which included a horizon- 
tal draw-out type of oil circuit-breaker 
and compound-filled busbar chambers. 
Originally rated at 250,000 КУА. at 
II KV., within five years this class of 
switchgear had been extended up to a 
rating of 750,000 КУА. at 33 КУ. 

In 1916, J. F. Nauheim, who had suc- 
ceeded J. А. McArthur in 1906 as Chair- 
тап of the Company, retired. He was 
succeeded by the Managing Director, 

H. C. Levis Howard C. Levis, whilst W. C. Lusk 
ОВ was appointed Managing Director. 2 

In 1918 a building near the L.N.E.R. ~~ 5% 

Station at Rugby was purchased and First designed in 1915, the Class M range meralclad 


Н 
itch b 0,000 kVA. 
fitted out for the purpose of manu- switchgear was su sequently отелде up to 750,000 k 
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facturing projectors, reflectors and other lighting equipment of special B.T.H 
design. This was known as the B.T.H Fittings Factory and was placed under the 
management of H. C. Wheat, who was also Chief of the Designing Department 
concerned. The work subsequently done 
here, together with the efforts of J. N. 
Stephens, Manager of the Wiring Supplies 
Commercial Department at Mazda House, 
established the name of the B.T.H Co. 
in the forefront of the illuminating 
engineering industry. 

Although the advent of the war in 1914 
resulted in a severe curtailment of traction 
work, which had hitherto formed a large 
part of the Company's business, the 
traction department nevertheless supplied 
during the second decade of the century 

W. J. Boddy electrical equipment for London’s under- 
ground railways, some shunting loco- 
motives, and two important contracts overseas. 

One of the last-mentioned was for 1,500 volt equipment for the Victorian Railways, 
Australia, and the other for 800 volt equipment for the Central Argentine Railway. 

The outbreak of war prevented the completion of the former equipment in this 
country, but the Argentine contract was carried through. This was the first railway to 
adopt electric traction in South America, and the first broad-gauge railway in the world 
to be electrified. The B.T.H Company was the principal contractor and provided the 
power station, substation, traction equipment, supervision and equipping of the tracks. 

A smaller traction contract was afterwards carried out just acr the conclusion 
of the war, іп 1918. This was the Chilian Transandine Railway, one of the highest 
railways in the world, having a maximum altitude of about 10,000 feet. The B.T.H 
Company supplied the substation equipment and switchgear, power being supplied 
from an E.H.T. network in Chile. 

In 1918 further changes took place in the Electrical Construction Department, 
when C. E. Davis left the Company and was succeeded by W. ]. Boddy. Boddy 
had joined the Company in 1897, under E. P. Whetmore, at the Cannon Street 
Office, and had been concerned with nearly all the outside construction work of the 
Company from that time—tramways, railways, Tyneside District and various 
power stations. Latterly he had supervised the construction 
work of the important railway contracts in South America 
just mentioned. From now on, Boddy was stationed at 
Rugby, and his department was centred there. 

In India, as already mentioned, the ground had been pre- 
pared by W. C. Lusk. B. F. McMurtrie went out there in 
1906, and was followed by McCarthy-Jones in 1909. In 1912, 
E. P. Grimsdick went to Calcutta to take charge of the Com- 
pany's erection work in that district, and he succeeded 
McCarthy-Jones as Manager of the B. T.H Co.'s office in Calcutta. 

Many were the difficulties encountered Бу electrical 
engineers in India in those days. As an example, when 
Grimsdick, soon after his arrival, was supervising the erection 


J. М. Stephens, M.I.E.E. 


E. P. Grimsdick 


37 


1910-1919 


New Fittings 
Factory 


Traction 
developments 


W, 9. Boddy 


Export Business 


Е. Р. Grimsdick 


1910 - 1919 


4. 9. Percival 


District 
Offices 
A. 9. Ireland 
27. A. Phillips 


W. 9. Cusack 


J. S. Ramsden 


Factory 
Expansion 


FIRST QUARTER CENTURY 


of a large switchgear installation for the Calcutta Electric Supply Company, he 
experienced a serious delay through finding one day that all the brass washers 
had mysteriously disappeared. Now Grimsdick was a keen horseman, and on a 
Sunday morning soon afterwards he was taking his usual ride when he passed 
through a small village and was surprised to see the missing washers adorning the 
neck of an idol! To recover them without causing a religious riot would be very 
difficult; but he found the head priest open to reason, and he was allowed to 
regain possession of these in the dead of night when the villagers were asleep. 
Grimsdick afterwards became Chairman of A.E.I. (India) Ltd. 

In Australia the Company's business quickly rose to considerable proportions ; 
but there—unlike India, where the electrical trade was in the hands of Englishmen 
—the business was run by Australians. From the very early days the Company 
fell into line with this policy by training Australian students in the Rugby 
Works. More students passed through the B.T.H test from Australia than 
from any other country overseas. At the end of the 1914-1918 war, a great many 
Australian troops were in this country waiting to go home and the B.T.H Company 
offered training and experience to any Australian engineers during their waiting 
period. A large number accepted this offer and between forty and fifty at a time 
were temporarily in the Rugby Works. . 

In China the establishing of electrical engineering business was uphill work. 
A. J. Percival, who had been trained in the Rugby Works from 1902 to 1908 had been 
to Japan, where he lived for some years. He then went to China to join the fin of 
Inniss & Riddle, who represented the B.T.H Company. He later became Mai ging 
Director of Inniss & Riddle in Shanghai. 

During this period there were many 
developments taking place at Rugby. А. J. 
Ireland died in 1916, and ]. A. Phillips, his 
chief assistant, became Manager of the 
Supply Department. Ireland, as already stated, 
had been connected with the Company from 
its beginning in 1890, when he was engineer 
with H. F. Parshall to the Laing Wharton & 
Down Construction Syndicate Ltd. W. J. 
Cusack, who had been Manager of Manchester 

J. A. Phillips Office, came back to Rugby as Manager of all W. J. Cusack 

District Offices. For a time, Cusack retained 

his responsibility for Manchester Office, but was ultimately succeeded by P. E. 
Banting. Other branch office changes also took place; V. O. Davies, who had 
been appointed manager at Newcastle in 1913, died in 1918, and was succeeded 
by E. L. Beck, a textile commercial man from Manchester Office. R. P. Stewart 
became manager at Middlesbrough in 1912 ; and J. S. Ramsden succeeded T. H. 
Hunter as manager of the Birmingham Office in 1919. Ramsden had been with 
The British Westinghouse Co. at Trafford Park, and joined the B.T.H Co. in 
того, first as a draughtsman and afterwards as engineer in the Supply Department, 
under А. J. Ireland. ze 5 

, On the manufacturing side the load on the factories at Rugby was steadily 
increasing ; not only was there a bigger demand for the products already standardised, 
but larger machines were being designed and manufactured. Тһе increased load 
on the Turbine Factory and the Motor and Generator Factory was most pronounced, 
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and large-scale building operations were necessitated. Тһе first of these was 
authorised in 1912, when it was decided to erect a large ferro-concrete building known 
as “ Building 29” to house the manufacture of large generators and rotary 
converters. This building, when completed in 1914, had a floor area of 60,000 sq. ft., 
but the large influx of post-war orders soon made extensions imperative, and a 


Turbine Factory extension after its completion 


further addition to this building was carried out, adding 60,000 sq. ft. to the floor 
area. 

In the Turbine Factory about 20,000 sq. ft. of floor space was added between 
1913 and 1918, followed soon afterwards by an additional 60,000 sq. ft. Among other 
buildings erected during this period was one devoted to traction plant, controllers, 
and tinsmiths work, and later changed to the Control Gear Factory; and another one 
originally used as a pattern and carpenters’ shop, later becoming the Home 
Appliance Factory. 

Large A.C. and D.C. motors were being supplied for steel and other heavy 
industries. Immediately after the war the Company installed a double armature 
reversing D.C. motor which was designed and manufactured for a Cogging 
Mill belonging.to Steel, Peech & Tozer of Sheffield, and this was followed a few 
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months later by a similar but rather larger machine for Dorman, Long & Co., 
Redcar, for driving a Plate Mill. 

The Cogging Mill at Sheffield was designed to deal with ingots 20 in. square 
at the large end and 18 in. square at the small end, each ingot weighing three tons 
These were reduced to billets of 6 in. 
square at the rate of 100 tons in an 
hour. 

In this installation also, a 5,000 
h.p. induction motor was supplied, 
which was larger in diameter and 
had a higher output per revolution 
than any induction motor in Great 
Britain. 

The Rolling Mill installation at 
Redcar was at that time the largest 
and foremost all-electric rolling mill 
in the British Empire, and probably 
in the world. The mill was capable 
of dealing with slabs up to 7 ft. by 
in che Warranby Mill of Messrs, Dorman, Long Company, 4 Я. 6 in. by I ft. 6 in, weighing 

Redcar. The motor was for driving a reversing plate mill IO tons. The slabs were rolled into 

plates down to 3 in. thick and 
measuring 9 ft. wide by 
100 ft. long. Plates such 
as these were turned out 
at the rate of 60 tons in 
an hour. 

In 1916 experiments in 
plastics were started, and 
presses were installed at 
Rugby for the production 
of magneto distributors 
and similar parts from 
plastic moulding powder. 

Experiments had been 
started on the develop- 
ment of high-frequency 
high-speed motors for 
spinning artificial silk. 
These experiments were 
interrupted by the war; 
but manufacture of these 
on a considerable scale 


commenced at the — 
Coventry Works, and 16,000 h.p. double unit D.C. motor, installed in rolling mill of Messrs. Steel, 


Peech & Tozer Ltd., in 1920 
several hundred thousand 


of them were subsequently produced. The speeds of the motors were generally 
between 6,000 and 9,000 r.p.m. 


At this time further developments took place in the marine field, and in May, 1919, 
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an order was secured from the New Waterway Shipbuilding Co., Rotterdam, for two 
sets of double reduction geared turbines, each rated 4,500 s.h.p. and one set of 2,500 
s.h.p. These were fitted in S.S. "Zosnia," S.S. “Gemma,” and S.S. “Tembergen,” 
the owners being Messrs. Van Nievelt, Goudriaan & Co., of Rotterdam. 

Early in 1920 Messrs. Workman 
Clarke of Belfast placed an order for 
turbo-electric propelling machinery, 
rated 3,000 s.h.p., which was fitted 
in the United Fruit Company's S.S. 
“Зап Benito." This vessel went on 
trials on 24th September, 1921, and 
left Belfast on her maiden voyage on 
28th September, the passengers 
including R. F. Halliwell (Turbine 
Department), H. W. Taylor (Turbo- 
generator Department), Eskel Berg 
(G.E. Co. of America), and W. 1. United Fruit Company's fruit carrier “ San Benito,” equipped 
Belsey. The $.$. “San Benito” visited with B.T.H turbo-electric main propulsion machinery, rated 
Valencia, Acquilas, and Almeria in 2,500 s.h.p. The yeh September 1924 maiden voyage on 
Spain to pick up cargo, and the 
voyage was uneventful until two days past the Azores, when the vessel 
passed through the centre of a cyclonic disturbance. The machinery behaved 
admirably throughout the storm. 

In turbine work there had been some striking developments during the 
decade ending 1919. In 1913, Samuelson, advocating the economies to be obtained 
by the use of higher steam pressures and temperatures, received authority from the 
Directors to proceed with the design of a 1,500 KW., 3,000 r.p.m., eight-stage 
turbo-alternator set, with steam at the then un- 
precedented pressure of 350 lb. per sq. in., and 
700°F. total temperature, exhausting in a vacuum 
of 284 in. The boiler was built by Babcock 
& Wilcox. Тһе complete unit was installed in a 
new Power House at the Rugby Factory. This 
set was a considerable advance in the art, and 
proved very successful. 

In 1917 the Company built the largest machine 
that had then been produced in Great Britain. 
This was a 30,000 KW., 1,500 r.p.m., 17-stage, 
single cylinder machine for the Rotherham Cor- 
poration. The turbine used steam at 200 lb. per 
Sq. in., 200?F. super heat and exhausted into twin 
condensers with a vacuum of 28} in. 

In 1918, J. E. Betts was appointed Supervisor of 
Еи ен а Purchases іп place of W. ]. Terry, who had left 
e AT han ааа the Company to become Secretary of the 


showing B.T.H main propulsion turbo- j Й bet 
alternator London Electric Wire Company. Betts had joined 


the outside construction staff in 1900, and had afterwards been in the Switchgear 
Engineering Department under E. B. Wedmore. Subsequently he had been 
Manager of the Works Order Department at Rugby. 
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In 1919, W. J. Larke, at the request of the Minister of Munitions, then Winston 
Churchill, retired from the Company to be appointed Director General of Raw 
Materials, and a member of the War Disposals Board. Larke had entered the 
employment of the Company in July, 1898, and, as already stated, became Manager 


of the Power and Mining Department. In 1912 the 
functions of the department changed, and it was re- 
named the Special Engineering Department, with 
Larke still at its head. He was also appointed Assistant 
to the Director and Chief Engineer, H. N. Sporborg. In 
July, 1915, during the war, he was lent by the Com- 
pany to the Ministry of Munitions. In 1919, as 
Just related, he received a Government appointment. 
For his services he was awarded the O.B.E. in 1917, 
C.B.E. in 1920, and K.B.E. in 1921. In 1922, on the 
completion of his work for the Government, he was 
appointed Director of the National Federation of Iron 
and Steel Manufacturers, afterwards known as the 
British Iron and Steel Federation. 


Sir W. J. Larke. 
K.B.E., D.Sc., M.L.Mech.E., M.I.E.E. 


B.T.H 30,000 kW. turbo-alternator in Rotherham Power Station. This machine was built in 1917 
and was the largest that had then been made in Great Britain 
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The approach to the Rugby Works with an Armistice Day service being held at the Works War 
Memorial, The memorial was designed by Sir Edwin Lutyens, R.A. 


Research Laboratory at Coventry Works in 1919. Three well-known figures (from left to right) will be 
recognized in E. Sayers, H. Warren and A. P. Young, who at that time were all engaged in the Laboratory 
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Chapter VII 


POST WAR ADJUSTMENTS 


М 1919, Н. М. Sporborg appointed Е. Н. Clough as Assistant Chief Engineer. 
Clough had been Chief Turbo-Alternator Designing Engineer since 1906. 
Before joining the Company in 1902, he had been with Siemens and Halske, 

Berlin. During the war of 1914/1918, he had been lent to the Government as 


Technical Advisor to the Director of 
Torpedo and Mining at the Admiralty. For 
his services there he was awarded the 
C.B.E. He was succeeded in his work on 
turbo-alternator design by Н. W. Taylor. 

Two further factories were opened up 
in 1920. Опе was аг Blackheath, 
Birmingham, where land and buildings 
were acquired from the Government. This 
factory was allocated to the production in 
| quantity of а line of industrial motors. 

W.G.Groocock The largest machines still continued to be 

made at Rugby. 

The first Works Manager at Birmingham was W. H. 
Hardacre, who however did not stay long with the Company. 
He was succeeded in May, 1921, by W. С. Groocock 
who had been Manager of Coventry Works. Groocock 
had as his chief assistant E. M. W. Boughton from the 
Rugby Works. 

In the same year land was bought at Chesterfield and 
a factory erected there for producing the glass required 
in the manufacture of Mazda lamps. This factory was 
put under the charge of А. E. Hill, and was equipped 
with machines for drawing glass tubing and for blowing 
bulbs. At first these machines were semi-automatic, but 
shortly afterwards they were replaced by fully automatic 
machines with quantities varying from 200,000 to 500,000 
bulbs per week. 

In June, 1920, Gordon M. Campbell came to Rugby to 
join the Company's staff. Campbell, a Canadian by birth, 
was gifted іп being a manufacturing visionary апа 
a statistician. Не had had extensive manufacturing 


Е.Н. Clough, С.В.Е.. М..С.=., MJLE.E. 


Н. W. Taylor, M.LE.E. 


experience in engineering works in Canada and U.S.A. Ат one time he 
was an assistant to Gerard Swope, who became President of the General 
Electric Co. of Schenectady. Campbell was successful in completely over- 
hauling and changing the production organisation of the B.T.H Company, 
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peer 


Westlake bulb-biowing machine for producing Mazda lamp bulbs at Chesterfield Works 


bringing into effect many important alterations in manufacturing methods, 
particularly the handling of information and inventory, which were beneficial to 
the Company's balance sheet. 

A special committee composed of all the works managers and representatives 
of engineering and accounting sides, was inaugurated in 1920. This was 
known as the Manufacturing Committee, under the Chairmanship of H. N. 
Sporborg, and its usefulness in solving manufacturing problems became well 
established. In December, 1922, Sporborg relinquished the Chairmanship, and 
Campbell was appointed to the position. Sporborg, however, remained a 
member. 

In 1920, J. M. Wallace had resigned from the Managership of the Willesden 
Works, and was succeeded by Captain Acklom, R.N. Soon afterwards Acklom left 
the Company and was succeeded by J. H. Wears. 

In November, 1921, the London Office, which had been situated at 83, Cannon 
Street since 1890, was moved to much more commodious and central premises at 
Crown House, Aidwych, at the corner of Drury Lane, in close proximity to Kingsway, 
which was then becoming the electrical centre in London. 
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uu 


A view of the Turbine Factory in 1922 


Export During this period B. Е. McMurtrie was able to strengthen considerably ihe 

Department Export Department, Rugby, by the addition of the following men to his stai: :— 
Н. A. Lingard, E. Н. Ball, В. С. Plowman, J. L. Dixon, J. H. М. Nic ols, 
7. М. MacDonald, А. Т. Hitch, Е. С. В. НШ, W. Н. Lovell, К. J. Noble, 
and J. E. Irvine. With this extra help, a big expansion in export business was 
made possible. 

Death of In 1922, J. Martin, Head of the A.C. Engineer’s Department, died. During 

9: Martin Martin’s regime, the department had made great headway. A new design of large 
induction motors, alternators, and polyphase and single-phase A.C. commutator 
motors had been evolved, as well as many unique and special machines. 

H. Jack Martin was succeeded by his assistant, H. Jack. Jack had joined the Company 
in 1908, and had specialised in the design of large induction motors, alternators, and 
single-phase commutator motors. He designed the first double squirrel cage motor 
made in Great Britain, as well as the large 5,000 h.p., 92 r.p.m. induction motors 
for the first continuous rolling mill in England. He also designed the first open 
slot high voltage induction motors with “Haefeley” insulated coils, and many other 
outstanding machines. He was also concerned in various special pioneer designs 
for spinning motors for artificial silk manufacture. 

When Jack took over his new responsibility, he had to assist him, F. W. Steele, 


a; H Rippon, F. Fitchett, W. R. Holland, D. G. Smith, W. McConnachie, L. J. 
ark. 
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In September, 1922, the Marine Department was re-established in Rugby, with 
W. J. Belsey as Manager and D. E. Jewitt as engineer and chief assistant. 
In the same year Messrs Cammell Laird & Co. received instructions from 
the United Fruit Company to construct two ships fitted with Diesel electric 
propelling machinery, the engines to be of the Fullagar opposed piston type and 


the electrical equipment to be made by the B.T.H Company. 
The first of these vessels, the “Та Playa," went on trials in 
September, 1923, and remained in service until 1927 when 
the United Fruit Co. decided to re-equip the vessel with 
Italian built Fiat-engines, retaining the B.T.H electrical 
machinery and gear. While the new engines were being fitted 
the motor room was flooded due to carelessness and the main 
propelling motor was submerged up to the shaft. The machine 
was washed down with fresh water, dried out by passing electric 
current through the windings, and after a comparatively short 
time the insulation resistance picked up and the vessel was able 
to put to sea. 

The “Га Playa" was subsequently re-engined with General 
Motor engines running at speeds varying between 450/750 r.p.m. 


United Fruit Company's fruit carrier La Playa'' proceeding on trials іп 1923 equipped with B.T.H Diesel- 
electric D.C. main propulsion machinery rated 2,500 S.H.P. 


This change in speed necessitated new generators, but the main propelling motor 
and all the control gear, exactly as designed and fitted when the vessel was first 
put into service, were retained. When the B.T.H equipment was designed, no 
operational experience was available to help and although considerable changes 
had taken place in the method of control, due to experience gained at sea, it is a 
source of pride to know that the owners did not consider it necessary to modify 
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or replace the control gear or propeller motor. After the lapse of many years the 
original design and quality of workmanship had warranted their retention. 

А second Diesel-electric ship “Га Marea" was commissioned in 1924. This 
vessel remained in service until 1929 when due to trouble with the Diesel engines 
it was decided to re-fit her as a turbo-electric vessel, being re-named the “Darien” 
and recommissioned at the end of the decade. 


The Generator Test Department at Rugby in 1923 showing large electrical 
machines undergoing test 


RADIO ARRIVES 


Chapter VIII 
RADIO ARRIVES 


HE decade following the first world war was noteworthy for the remarkable 


development of radio. 


The B.T.H Company was fortunate in the days preceding 1914 in having on 


Clinker's first portable wireless receiver 


its staff R. C. Clinker, whose exceptional qualities as an experimenter enabled 
him to carry out a piece of pioneering work which led to very important develop- 
ments, although its application then concerned such an ordinary matter as the 


accuracy of the clocks in the 
Works. The individual re- 
sponsible for these clocks in 
various parts of the Works 
relied on a master watch he 
periodically checked against 
the clock at the Rugby Post 
Office. In 1912, however, 
R. C. Clinker built a crystal 
receiver capable of picking 
up the morse time signals 
radiated from Paris, and 
thereafter the Works clocks 
were synchronised with the 
Eiffel Tower international 
time signal. 

Soon after this, Clinker de- 
veloped a portable receiver 


with a self-contained aerial. This was some years before the 
formation of the British Broadcasting Company, or the 
popularising of wireless receivers. This receiver with two 
original type R valves was used for receiving the Works time 
signals. 

With the coming of the B.B. Company, R. C. Clinker 
turned his energies to the radio field, and in this work he 
was assisted by T. H. Kinman, G. S. C. Lucas, L. J. Davies, 
and others. 

The British Broadcasting Company was formed in 1922 
to acquire from H.M. Postmaster General a licence for the 
erection, establishment and operation within Great Britain 
and Ireland of a station for broadcasting news, concerts, 
etc. It is not generally known that the B.T.H Company 
was one of the original promoters of the B.B. Company 


which was registered on December 15th, 1922, with a capital of £100,000. 
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Back Row: 11 12 13 14 16 17 18 19 21 22 23 


20 
Front Row: 1 2 з 4 5 & 7 8 9 10 
1. W. J. Cusack 6. Dr. Elihu Thomsan 11. Н. С. Hastings 16. В. Dumas 21. А. Н, Walton 
2. H. Jack 7. W.C. Lusk 12. F.H. Clough 17. W. Т. Munro 22. В. Е. McMurtrie 
3. W. |. Belsey B. F. Samuelson 13. W. Stoneham 18. R. H. Simpson 23. G. Ralph 
4. |.Р. Стерогу 9. |. А. Phillips 14. Dr. Е. W. Carter 19. F.Fraser 
S. А. В. Everest 10. G. M. Campbell 15. А. М. [ellison 20. A. A. Pollock 


Dr. Elihu Thomson with Directors and Officials of the B.T.H Co. at Rugby. in 1923 


Six companies subscribed {£10,000 each and the remaining shares were to ^e 
issued to bona fide British manufacturers of wireless apparatus. 
Тһе six companies and their representatives were as follows :— 


The British Thomson-Houston Co. Ltd. .. John Gray 
The General Electric Co. Ltd. (Witton) = Sir Wm. Noble 
Marconi’s Electric Со. Ltd... is is Godfrey Isaacs 
Metropolitan Vickers Elec. Co. Ltd. " А. McKinstry 
Radio Communication Co. Ltd. T " Maj. B. Binyon 
Western Electric Со. .. H. M. Pease 


The Chairman was Lord Gainford, and the Secretary Major P. F. Anderson. 

Members of the B.B. Company consisted of those carrying on business in the 
country as actual British manufacturers of wireless apparatus in which not less than 
7594 of the cost of production was attributable to expenditure in this country on 
labour, materials, and overhead charges. The B.B. Company was prohibited from 
conferring rights on non-members. 

Each member agreed to attach to the apparatus actually manufactured by him 
and intended for broadcast use, his name, number, and trade mark, so that the 
source of the apparatus could be clearly identified. The types of apparatus had also 
to be approved by the Postmaster General. 

Тһе number of licensed listeners in June, 1924, was over 804,000. А year later 
the number was about 1,400,000. Each licence cost 10/-, one-half of which was 
handed over to the B.B. Company. 

In addition to the half of the licence fee paid to the Company, it received from 
its members payment in respect of all apparatus sold in accordance with a tariff 
scale which ranged from 2d. for a valve to £2 145. od. for a 4-valve set. The amounts 
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received from the B.B. Company from these sources were to be used to meet the 
cost of establishing and maintaining the broadcasting service. 

Each member was required to deposit £50 with the Company as a guarantee that 
the conditions in the agreement would be performed and observed. Certain modifi- 
cations were made from time to time in members’ agreement based on experience 
and changing conditions. 

А broadcasting station was set up at Savoy Hill, London, and operated by that 
Company until the Government later took it over and the British Broadcasting 
Corporation was inaugurated on January tst, 1927. 

Work on plastics at 
Rugby and the develop- 
ment and manufacture 
of insulation in general 
was instituted by H. 
Warren, who succeeded 
Everest as Insulation 
Engineer, and whose 
first assistant was R. I. 
Martin. 

Most of the moulded 
parts produced by the 
B.T.H Co. were re- 
quired for magnetos 
and radio apparatus, so 
in 1924 the moulding 

*Vireless headphones being made in the B.T.H Coventry Works, 1924 department was trans- 

ferred from Rugby to 
Coventry Works, the presses being installed on the ground floor of one of 
the buildings there. 

The variety of articles since produced covered a wide field, including not only 
parts for magnetos and wireless sets, but also for switch and control gear, as well as 
a few other articles. 

Тһе Coventry Works at this period was under the management of А. P. Young. 
Associated with Young on the Works side, were W. W. Vinsen, A. T. Mitchell, 
W. C. Lowen, W. Matthews, J. J. Hutton, F. G. Coombes, С. Т. Caulton, А. Verry. 
On the engineering side were J. Hutt, J. H. Butcher, W. F. Boyd, L. Griffiths, 
W. E. Gough, E. G. Parrott, A. G. Salisbury. In the Drawing Office, A. T. Stace 
was in charge, and the Chief Works Accountant was A. Dennis. 

Two commercial departments, namely, Magneto Sales, and Radio Sales, were 
also housed there, although not under Young's management.  Magneto sales were 
under E. Garton with E. Sayers and C. W. Broom, whilst radio sales were under 
H. C. Goodman with G. Paton. 

The rapidly increasing interest in radio reception resulting from the establishment 
of the B.B.C. broadcasting stations, gave rise to an enormous demand for head- 
phones, a product which had been developed very successfully at our Coventry 
Works. In order to be able to meet this demand for B.T.H radio apparatus, an 
additional factory in Alma Street (adjoining the Lower Ford Street Works) was 
acquired from the Singer Motor Co. This additional space doubled the area of the 
factory. One floor of this was specially laid out for the production of 
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headphones—which reached a peak of 20,000 a week. 

Other developments were going on, however, which were destined to put an end to 
this urgent demand for headphones. During the 1914-1918 war the B. T.H Company 
had made certain radio valves for the Government, particularly the type R valve, 
which was the first to be used after the war for amateur listening in. The crystal 
set was soon followed by the valve crystal receiver and then (in 1924) the first 2-valve 
receiver was made and soon became very popular for use in conjunction with the 
horn type C2 loudspeaker which the B. T.H Company had then put on the market. 


Winding Department at Coventry Works 


The popularity of this combination can be judged by the fact that the total number 
of C2 loudspeakers sold was about a quarter of a million. 

At about this stage in radio development two men, Rice and Kellog, in the G.E. 
Research Laboratory at Schenectady, were developing the moving coil loudspeaker, 
and the B.T.H Coventry factory was the first to produce this in England in 1925. 
Тһе ВК loudspeaker created something of a sensation in radio circles when the 
B.T.H Company demonstrated its qualities, first in the Piccadilly Hotel and later 
at the first Radio Exhibition in the Albert Hall. 

Owing to this rapid development of broadcasting, and the improvement in radio 
reception, there was a feeling in some quarters that the gramophone would soon 
become obsolete, as its scratchiness compared very unfavourably with the purity of 
radio reception. 

What actually happened, however, was that the radio receiver became an ally of 
the gramophone, because it was very soon found that by substituting an electrical 
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Artist's impression of the Rugby Works іп 1924, {гот the L.M.S. Railway bridge on the Brownsover footpath 


pick-up for the usual sound box on the gramophone, and feeding the electrical 
impulses thus obtained from the record into an amplifier and RK loudspeaker, a 
remarkable improvement could be obtained in the reproduction. Thus the gramo- 
phone became an electrical gramophone, the first edition of which was called the 
panatrope and aroused considerable interest when it was first developed in the 
Coventry Works in 1925 for the British Brunswick Co. Ltd. 

In this sphere the Coventry Works played another important part in 1927, when 
a special silent motor was developed for driving gramophone turntables. This 
proved such an advance on previous mechanical drives that there was an instant 
demand, and within two years of starting production, Coventry was turning out 
over 10,000 a year. It was, however, only one of the many types of fractional 
horse-power motors which Coventry started making in 1919 with the spinning 
motor already mentioned, and the Works quickly followed with a line of standard 
motors in I924. 

Coming back to radio development, one of the first main outfits was produced in 
Coventry in 1928 ; it included a 4-valve amplifier with RK loudspeaker in a self- 
contained cabinet, and was the forerunner of the modern cabinet type radio set. 

By this time, B. T.H-made radio apparatus was being marketed by the Edison 
Swan Electric Co. Ltd., an old established firm in which this Company had purchased 
a controlling interest in 1927. Тһе most popular set then produced was the 2-valve 
power pentode set which was made by the Coventry Works, and sold by the Ediswan 
Co. in large numbers. . 

In 1925, Halliwell, Samuelson's senior assistant died, and R. H. Collingham took 
his place. Collingham had been chief assistant to J. M. Ralph in the Testing 
Department before joining the Turbine Engineering Department in 1908. He 
now became chief assistant to Samuelson. 
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Chapter IX 
CONCENTRATIONS 


WO major developments occurred during this period. Тһе one involved 
T» concentration of the whole switchgear organization at Willesden 

Works, and the other concerned the formation of Associated Electrical 
Industries, Ltd. . 

In December, 1926, Arthur Easthope was appointed 
Engineer and Manager of the Willesden Switchgear Works. 
Easthope had been with A. P. Young at Coventry, and 
had the benefit of experience gained in the organisation 
there. His work now was to re-plan the Willesden 
factory methods and bring them thoroughly up-to-date. 
In this he was aided by T. Hands, whom he appointed as 
his chief assistant. Associated with Easthope and Hands 
at Willesden were the following engineers—H. Trencham 
(Chief Switchgear Engineer), J. M. Goodall, Н. E. Cox, 
J. W. E. Hickley, M. C. Hunter, W. P. Hamlyn, D. 
Crampton, E. Alexander, H. Bates, P. H. Harding, R. C. 
Snewing, R. H. Dorber, together with G. H. Cooke, Factory 
Accountant, E. Riches, Stores Manager, and A. V. M. 
D’Arcy, Instrument Laboratory. 

At the same time, Switchgear Sales, which had been a 
section of the Contract Department, was separated from 
the latter, and was instituted as an independent commercial 
department under G. E. Riley, and transferred from Rugby 
to Willesden. It had previously been considered advisable 
for the commercial staff to be at Rugby, partly because the 
sale of switchgear was part of the Contract Department’s 
business and partly because close contact with other 
commercial departments was then more important on large 
contracts than close contact with the factory. But now it 
became evident that under modern conditions serious delays 
were occasioned when important details had to be settled at 
long range between commercial and engineering departments, 
and a major re-arrangement in this respect was necessary. 
Riley had with him—C. В. Kingsford, L. Drucquer, С. W. Н. Trencham, 
Peyton, N. Devonald, R. F. Brooker, R. I. Hughes, F. A. M.Inst. C.E., M.LE.E. 
Parker, J. T. Rees. 

As a final measure in the readjustment, the staff responsible for construction work 
on switchgear installations, under A. ]. Clothier, was also moved from Rugby 
and housed in the Willesden factory premises, making possible greatly increased 
efficiency in service which could be given to customers, especially in cases of 
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Heavy Switchgear Assembly Shop at Willesden Works 


accident or breakdown. 

‘The wisdom of concentrating the switchgear sales, engineering, manufacturing, 
and construction departments at the one location was not long in making itself 
manifest, and the improvement in business which followed the new arrangement 
was consistently maintained afterwards. 

Shortly after these events, and to take care of larger output, together with the 
increase in size of switchgear generally, a lofty new building was erected at Willesden, 
equipped with heavy cranes giving the high lift necessary for the new massive 
designs which were now being constructed. "This additional building increased the 
manufacturing area at Willesden by half as much again. 

Тһе B. T.H Company has given a generous contribution to switchgear progress 
in almost all its aspects. Its influence has been felt in the British Electrical and 
Allied Manufacturers’ Association, in the standardising work of the B.S.I. and of 
the І.Е.С. and also in the research work of the B.E.A.I.R.A. Е. B. Wedmore’s 
name is identified with the latter. 

A further extension of B.T.H influence in switchgear development came in 1926 
when the Company purchased the controlling interest in the Manchester firm of 
Ferguson Pailin Ltd., Switchgear Manufacturers. 


55 


1920 - 1929 


New Switchgear 
Building 


E. B. Wedmore 


Ferguson 
Pailin Ltd. 


1920 - 1929 


$. L. Wilson 


J. Gray 


H. A. Lingard 


BETWEEN THE WARS 


Switchgear Test House at Willesden Works, showing one million volt testing transformer 


In 1927 Joseph L. Wilson and John Gray were appointed to the Board. 
Wilson was a Yorkshireman who had been on the staff of the G.E. Co. and served 


in their London Office. There he came under the notice 
of W. C. Lusk, who was then Managing Director. He 
joined the B.T.H Co. in 1923. His promotion was rapid, 
as after only four years service he was appointed a 
Director and General Sales Manager of the B.T.H 
organisation. Wilson had had a wide experience and 
ossessed a keen business insight, with a large circle of 
rends and acquaintances. 

Gray was a Scotsman who had joined the B.T.H Co. 
in 1902 and had since then been in charge of the Patent 
Dept. He had in his student years been personal assistant 
and private secretary то Lord Kelvin at Glasgow 
University. Gray was assisted at the London Office by 
C. H. Burgess and G. G. Macdonald. 

In the following year H. A. Lingard was appointed 
Manager of the Lamp and Lighting Department. Lingard 
had originally joined the Company in 1904, and latterly 
had been in the Export Department under McMurtrie. 
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He was a man of exuberant energy and initiative, keenly interested in the promotion 
of sales of domestic appliances. He brought to the lamp business fresh drive 
and abundant enthusiasm. | | | 
At this time rationalisation was being much discussed in the industrial world. 
During 1928 some of the leading electrical manufacturing companies pooled 
their resources by associating themselves in a group, named Associated Electrical 
Industries Ltd. This concern controlled the following member companies :— 
The British Thomson-Houston Co. Ltd. 
Тһе Edison Swan Electric Co. Ltd. 
Edison Swan Cables Ltd. 
Ferguson Pailin Ltd. 
Metropolitan-Vickers Electrical Co. Ltd. 
Metropolitan-Vickers Electrical Export Co. Ltd. 
Тһе Hotpoint Electric Appliance Co. Ltd. 
Harcourts Ltd. 

and some others. 

Н. C. Levis, the Chairman of the B. T.H Company, was appointed Chairman of 
the newly formed A.E.I. Company. The objectives aimed at, were close со- 
operation among members, which would lead to eliminating 
unnecessary duplication of effort and expenditure, and 
effecting economy generally in various directions such as 
research, engineering development, manufacturing processes, 
purchasing of materials, etc. 

The component companies were to maintain their own 
identities and manage their own affairs, and in this direction 
were markedly different from many other concerns, which 
under a policy of rationalisation had surrendered their own 
individualities. 

To make effective this pooling of resources, it was laid 
down as a basic principle that with one or two important 
exceptions, there should be no overlapping in manufacture 
whereby two entirely separate factories should be engaged 
virtually on the same product. Motors, and motor 
contro] gear, lamps and domestic appliances, are typical of the range of 
products thus dealt with. Бог instance, the B.T.H Birmingham Works 
would produce a range of induction motors for both M.V. and B.T.H. 
Similarly, the M.V. Attercliffe Works would make traction motors for both 
companies.  Constituent factories at the Rugby and Trafford Park Works 
would share in the localized manufacture of specific products for the associated 
companies. Іп the result, large-quantity production was achieved with advantage 
to all concerned, and not least to the customers, since all research design and 
operating data were pooled. . 

The effect of this A.E.I. organisation has been that the component companies 
have gone from strength to strength, always occupying a leading position among 
the principal electrical manufacturers in Great Britain. 


Н. C. Levis 
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Chapter X 
THE GRID — HEAVY PLANT DEVELOPMENTS 


HOSE who have been connected with the electrical industry since the 

beginning of the century have seen that the widespread adoption of electricity 

for lighting and power resulted in the establishment of a large number of 
independent sources of supply, each with its own ideas of voltage, frequency, etc. 
This was probably the origin of the story of the lady who bought some Mazda lamps 
because they were the best on the market, and then went to the electricity office to 
order a supply of the very best electricity. From the consumer’s point of view, the 
haphazard growth of electricity supply often meant that appliances bought in one 
district were useless when moving into another district having a different sort of 
supply. From the manufacturer’s point of view economical production in large 
quantities was not really possible on account of the large number of variations 
necessary to meet supply conditions in different parts of the country. 

This condition of affairs has considerably improved since the 1926 Electricity 
Supply Act was passed with the object of co-ordinating the power supplies of 
Great Britain. Under this Act the Central Electricity Board was formed in 1927 
and the grid system of power transmission began to take shape. One result of this 
was that the B.T.H Company received a large number of orders for plant for the 
selected grid stations, particularly turbo-alternators, switchgear, and power trans- 
formers. 

Transformer manufacture has not been mentioned in previous chapters, but tlis 
now developed very rapidly. Although it has been stated that the need for тат’ - 
facturing facilities became evident before 1900, it must not be supposed that thc 
Company had not made anything before that. Over 300 transformers had been 
built at Bankside by that time, the average size being about 30 KW. 

By the end of 1905 the total number of transformers of various ratings built at 
Rugby did not exceed 860—a total now exceeded in one day. 

In spite of space limitation the transformer production continued to grow steadily, 
and in 1922 a large area in Building No. 29 was laid out for this work. Тһе output 
of the Transformer Factory was now very large, and for the British grid alone many 
hundreds of transformers have been manufactured totalling 2,500,000 КУА., mostly 
for 132,000 vclt circuits. 

Some of the largest arc furnace transformers used in this country for steel produc- 
tion were made in the B. T.H Transformer Factory. 

During the early 1920's the development of trolley bus equipment was begun. 
Trolley buses had been used experimentally before, and as already mentioned the 
Metropolitan Electric Tramways Company in 1909 tried out a vehicle in London 
fitted with B.T.H equipment ; but the disadvantages of the early types prevented 
their rapid adoption. It was clear that the driver should be free for steering and 
applying the handbrake and any foot controlled operation should not cause undue 
fatigue or excessive arcing due to partial contacts. Consequently foot operated 
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contactor control was developed by B.T.H Control Gear Department and the first 
vehicle fitted with this type of equipment went into service in 1922 for the Tees- 
side Railless Traction Board. The system has since been universally adopted for 
trolley buses. 

The first traction motors designed by the Traction Department as lightweight 
machines for trolley buses went into service in 1923. 

Railway orders handled about this 
time included a large number of 
traction motors and motor coach con- 
trol equipment. An important export 
order covered the 1,500 volt equip- 
ment for the suburban electrification 
of the Bombay, Baroda and Central 
India Railway. For this the Control 
Gear Engineers developed electro- 
pneumatic control apparatus and the 
Traction. Department developed the 
motors and auxiliary equipment. 

In the same period a considerable 
amount of equipment was supplied 
for shunting locomotives, as well as a 
number of complete locomotives for 
use at home and abroad. 

One traction order of interest at 
this time was for the electrification 
Е КҮРТЕ | : | of (һе Swansea-Mumbles Railway, 

rolleybus id or d in service which was the first passenger carrying 

таймау in the country. It was 
ürst opened in 1807 with horse traction and later equipped with steam locomotives. 
һе B.T.H multiple unit control was installed on what were in effect over-size 
double deck tramcars. 

In 1925, T. J. Reynolds, head of the Turbine Construction Department, died and 
was succeeded by G. E. C. Pedler, who had been construc- 
tion engineer for the Birmingham District. On taking up 
his new work, Pedler had to assist him, J. Ashton, G. Farrar, 
J. W. Ward, J. Dobinson, J. P. Johnston, J. W. Turner, 
W. J. McKenzie, and E. A. Baynham. Afterwards, there 
were added to his staff, D. G. Pleasance, E. D. Evans, R. A. 
Parry, and J. A. Fairlie. 

In 1929 under the plan agreed in the A.E.I. organisation, 
all traction motor manufacture was transferred from Rugby 
to the Attercliffe Works, Sheffield, producing there both 
B.T.H and M.V. machines. 

С. Е. С. Pedler Іп the Autumn of 1929, Howard C. Levis resigned the 
Chairmanship of the B.T.H Co. and A.E.I. Limited. : 

At the time of his retirement, Levis had been with the B. T.H Co. first as Managing 
Director, and then as Chairman for a total of 27 years. 

Levis possessed many fine qualities, including great personal charm and warm 
human sympathy. Нів quick perception and accurate judgement, combined with 
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his unshakeable confidence in the successful future of the B.T.H Company had 


been an inspiration to the staff. 


Levis insisted on the most scrupulous integrity in all the Company’s transactions, 
and set a standard which became the foundation for the Company’s high prestige 
and reputation that should endure for all time. 

Sir Felix Pole succeeded Levis as Chairman of A.E.I. Ltd., and W. C. Lusk 
became Chairman of the B.T.H, and Deputy 


Chairman of A.E.I. Ltd. 
Campbell, who was 
B.T.H Manufacturing 


will be made. 


While these events were taking place, an 
important development was being brought to 
success in connection with the subject of 
remote control. This concerned a new sys- 
tem which made it possible to operate electric 
railways with normally unattended substations, 
arranged to start up the machines auto- 


Chairman of the 
Committee, was 
elected at the same time to the B.T.H Board 
as Director in charge of manufacture. The 
guidance of the factories at Rugby, Coventry, 
Willesden, and Birmingham, were his immediate 
concern, but he found time nevertheless, to 
study to good purpose the problem of staff 
pension schemes, to which further reference 


matically, to maintain voltage and provide Sir Felix Pole 
the power to the train while in the vicinity 


С. М. Campbell, A.S.M.E., A.I.E.E. 


of the substation, and to shut down the machin s 
automatically when the power was not requircd. 
They could also be used at any point on the line 
and be controlled from a central station, the 
machines being started up or shut down as required 
from this central point ; protection of the machinc 
against overload and faults on the line, involving 
the opening and re-closing of feeder breakers, 
being dealt with automatically. 

Development on these lines first took place in 
America, but the B.T.H Co. provided the first 
automatically controlled substations for a 3,000 volt 
direct current system. These were for the South 
African Railways. The equipments were installed 
in 1926 and were for controlling motor generators. 

In the field of industrial control the B.T.H 
Company had to its credit the introduction in steel 
works (against much conservative scepticism of 
steelworks engineers) of contactor systems such as 
are now universally employed in most countries 
for the operation of live rolls, screwdown 
cranes, and other steelwork auxiliaries. Тһе 
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H.R.H. The Prince of Wales operating B.T.H control gear at the East Hecla steel rolling mill of Messrs. Hadfields Ltd. 
Sheffield, on 29th April, 1923 


improvement in the output of electrical equipment for steelwork since the 1914/1918 
pcriod was probably due as much to the introduction of these systems as to any 
other development in the industry during that period. 

Fortunately a few steelworks had begun to realise the advantages of contactor 
control during the period 1912-1914, so that by the end of the war many were well 
equipped in this respect. In arc furnace control also the B.T.H Company was 
responsible for much of the earlier development. 

During the ten years following the end of the 1914-1918 World War, turbo- 
alternators of large size were built. In 1926 a 25,000 KW. 1,500 r.p.m., 2-cylinder 
machine was supplied to the London Power Co. This operated with steam at 
300 lb. рег sq. in., and 700° F. total temperature exhausting into a 29 in. vacuum. 

In 1928, Alexander Dow of the Detroit Edison Co. visited Rugby and gave the 
Company an order for a 10,000 KW. turbo-alternator to operate on steam at 1,000? F. 
total temperature, i.e. "cherry red" heat. This machine was outstanding in the 
whole field of turbine design, since it was the first turbine in history to operate 
with steam at this temperature. The order was placed in England on account of 
Dow's high opinion of the engineering experience of Samuelson, and because he 
felt that more was known of the behaviour of metals at high temperatures by steel 
manufacturers in Great Britain than was the case in the U.S.A. 

'The turbine was designed for a speed of 3,600 r.p.m. and was of the 2-cylinder 
type. The steam pressure was comparatively low, being only of the order of 365 16. 
per sq. in. This unit proved most successful in operation and was in commercial 
service for 26,500 hours. After this period it was considered proved that satisfactory 
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10.000 kW., 3,600 r.p.m. turbo-alternator for the Detroit Edison Company, designed for steam ас 365 Ib. pressure 
1.000? Е. temperature, on test in the B.T.H Rugby Works. This machine was installed in 1930. 


operation at 1,000? F. was eminently practicable. The unit was then reconstructed 
by the B.T.H Co. as a super-imposed turbine for the Detroit Edison Company's 
Delray Station, under which conditions it took steam at 815 lb. per sq. in. gauge, 
goo? F. total temperature, and exhausted into the low pressure station mains at 
400 Ib. per sq. in. Тһе rating was the same as in the first case, namely 10,000 W. 
at 3,600 r.p.m. This early high temperature set is of particular interest nov as 
the experience gained had a direct bearing on the subsequent developments o* he 
Whittle gas turbine. 


В.Т.Н 30,000 kW. turbo-alternator at Ford Motor Co.'s Dagenham Works. This machine was built in 1929. The turbine 
was the first to be built operating at a steam pressure of 1,200 Ib. per sq. in. 


62 


THE GRID—HEAVY PLANT DEVELOPMENTS 


In 1929, a 30,000 KW. turbo-alternator was built for the Ford Motor Co. at 
Dagenham. This was a particularly noteworthy machine as the turbine was the 
first unit built operating at a steam pressure of 1,200 lb. per sq. in. It was an 
extraction turbine having three cylinders. Тһе initial temperature was 725% F., 
re-heating being carried out to 550° Е. Steam was extracted at 200 lb. per sq. in. 
This set proved extremely reliable, and was later duplicated by a second unit of the 
same rating but having two cylinders with no re-heating, the initial steam temperature 
being raised to 900° F. 

In the same year considerable developments took place in connection with the 
electric propulsion of ships, and between that year and 1932 many large vessels were 
fitted with B.T.H equipment. Turbo-electric machinery was supplied for the P. & O. 
liners “Viceroy of India," ‘‘Strathnaver” and "Strathaird" ; the United Fruit 
Company's vessels “Darien,” “Platano,” and “Musa” ; and the Union Steamship 
Co.’s “Rangatira.” In addition, Diesel electric machinery was supplied for the 
Atlantic Refining Co.’s vessels Brunswick," “Permian,” and “Winkler.” 

The total power of the equipments for these ships was 110,600 S.H.P. and ship- 
builders with engine shops realised that electric drive provided very serious com- 
petition. They therefore came to an arrangement between themselves that if an 
owner specified the fitting of turbo-electric drive, then to its cost should be added 
the overhead charges which would have been absorbed had the shipbuilder made 
the propelling machinery in his engine shops. This action on the part of the 
shipbuilders made the cost of turbo-electric machinery almost prohibitive. 

In February, 1929, the death occurred of W. Jones of the Enquiry Office at Rugby. 
Jones had been a well-known figure to visitors ever since the offices were opened in 
1903. Besides possessing a remarkable memory for faces, Jones had an almost 
encyclopedic knowledge of railway time tables, which was always at the service of 
cnquirers. Jones was succeeded by W. H. Hopewell, from the Gatehouse staff. 

During this time the growth of the transformer business of the Company was 
very rapid, and it was decided to create a separate engineering department to 
deal with the work. Н. S. Holbrook was appointed chief of this department 
in March, 1929. 


Three P. & О. liners, "'Strathnaver," "'Strathaird,"' and “Уісегоу of India,” in Tilbury Docks. All were fitted with B.T.H 
turbo-electric propulsion equipment. 
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Holbrook had joined the Company as a tester in 1910 under J. M. Ralph, and 
later had been assistant to А. К. Everest and В. C. Clinker. 

About this time the mercury arc rectifier began to become a rival to the rotary 
converter. It had several advantages over the converter, chiefly that it had no 
rotating parts, and had a higher efficiency especially under light loads. Тһе develop- 


ment of the rectifier 
was begun in 1925 by 
F. P. Whitaker of the 
D.C. Engineering Dept. 
and in his work he had 
J. C. Read to assist him. 
A good deal of experi- 
mentation and research 
had to be undertaken 
before the rectifier 
could become a reliable 
piece of apparatus, but 
in r930 the B.T.H 
Company completed 
and installed in the 
Hendon Substation of 
the London Under- 
ground Railways, the 
first steel tank rectifier 
to be made in the 
British Isles. This was 
а 1,500 KW., 630 volt 
unit. 


Port synchronous propeller motor, rated 14,000 s.h.p. 125 г.р.т., of P. 2 О. 
twin-screw passenger liner "'Strathnaver," equipped with B.T.H тигбо-с сігіс 


main propulsion machinery 


In 1930 and in connection with the new A.E.I. organisation, an interch::^ge 
authority for the B. T.H Co. was instituted at Rugby. This was to be the mec ium 
for co-ordinating the interchange of technical information between the A..i'.I. 
Group Companies and the associated companies abroad, including the Ge:vral 
Electric Co., Schenectady. C. А. Martin, Designing Engineer of the Rugby 
Main Drawing Office, was appointed to this position. 


In the autumn of 1930 two well- 
known members of the B.T.H staff 
died— Charles Соштепау Wharton 
and John Pugh Gregory. 

Wharton was assistant to the Chief 
Engineer, a former Chief Draughts- 
man and Head of the Data Depart- 
ment. He was also a member of 
many committees. His loss was 
widely felt by the whole staff, 
especially on the welfare side, in 
which he had always taken a great 
interest. He had along association with 
the Scout movement and Һай 


H. S. Holbrook, B.Sc., М..Е.Е. been District Commissioner for 
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North Warwickshire. 


Gregory was Manager of the Contract Department. 
in 1901 as Manager of the Power and Lighting Engineers. 


He had joined the Company 
Although the department 


changed its name many times he remained head of it until his death. Its principal 
work covered all the Company's large contracts in this country for turbo-alternator 


The first mercury arc rectifier in Great Britain for heavy railway service. 
Installed in 1930 by the B.T.H Co. in the Hendon substation of the London Electric 


Railway Co. 


sets, transformers, and 
other power station 
plant. Gregory came 
into contact with con- 
sulting and power 
station engineers in all 
parts of the country ; 
and probably no one in 
the whole B.T.H or- 
ganisation had a wider 
circle of acquaintances 
in the electrical profes- 
sion. His charming 
personality enabled him 
to make personal 
friends of nearly all who 
had business dealings 
with him. He was a 
most magnetic sales- 
man and possessed in- 
domitable energy. It 
was largely due to his 
initiative that the 


В.Е.А.М.А. was formed in 1911 and developed to its high state of importance 
Gregory was succeeded Бу the assistant manager of the 
Department, H. G. Rowe. | 

In the autumn of 1931 the Company suffered а severe loss by the death, in а 
mountaineering accident in Wales, of Reginald Charles Clinker, Head of the Research 


опа efficiency. 


Laboratory. Further reference to this is made in Chapter XIX. 
known member of the staff, Edward Garton, also died very suddenly. 


]. P. Gregory, M.I.E.E. 


joined the B.T.H Co. in 1897, and with 
the exception of a break of two years, had 
served the Company for 34 years. Не 
was originally on the Meter side of the 
Company's business, both as an engineer 
and salesman under А. J. Ireland; but 
became Magneto Sales Manager at the 
Company's Coventry Works in 1914 when 
the B.T.H started to manufacture magne- 
tos for the Government. He had retained 
that post until his death. Не was ар- 
pointed Chairman of the British Ignition 
Apparatus Association when it was first 
formed during the 1914/1918 war. Garton 
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was succeeded as Manager of the Magneto Sales 
Department by his chief assistant, E. Sayers. 

In 1931 H. A. Lingard, General Manager of 
the Lamp and Lighting Dept., was appointed a 
director of the Company, retaining his close con- 
nection with the Lamp and Lighting Department. 

One of his great interests was concerned with 
the holding of regular sales conferences. These 
conferences met yearly at different localities and 
were attended by the District Office Managers, and 
other particular individuals, Lamp Salesmen, and 
members of the staff of the 
Lamp Works, Research 
Laboratory, Accounting 
Department, and 50 оп. 
For these conferences 
authoritative papers were 
prepared and read, and 
these were followed by a 
discussion by all present. 


E. Sayers the Company. 


H. A. Lingard 


Questions were asked, and at the end of the conference, 
which usually lasted several days, all members were in a 
position to know and appreciate the position reached as 
well as the latest developments in the lamp business of 


In August, 1932, the death occurred of S. J. Donner, 
who had been secretary to J. S. Conover and was personal assistant to H. N. 
Sporborg. Donner was definitely a character, and will be remembered for his 
use of brown leggings which he was accustomed to wear in all weathers, wet or 


fine. He was an accom- 
plished violinist, and 
had some knowledge 
of modern languages. 
He used to supply 
translations of letters 
which were received 
from foreign sources. 
Donner was succeeded 
by V. Haigh. 

During 1931-32, 
there was installed and 
put into commission at 
the Battersea Power 
House of the London 
Power Company а 
В.Г.Н 67,000 KW 
turbo-alternator. This 
was a sister machine to 


one of similar output The first Fabrication Factory in the Rugby Works 
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built at the same time by the М.У. Co. 

It was in 1926 that the Company had introduced into Great Britain the process fabricated 
of fabricating parts of dynamos, electric machines, and other apparatus, from steel Construction 
plates and bars in place of introduced into 
iron and steel castings. 

This form of construction 
was first carried out at 
Rugby when an all steel 
induction motor frame 
was completed in Nov- 
ember, 1926. From the 
construction of frames, 
there followed rapidly 
such things as fabricated 
steel stator spiders, pro- 
tection caps, baseplates, 
etc., extending from the 
smallest of steel mining 
motors to thelargest water- 
wheel alternators, rolling 
mill machines, and turbine 


PURA MH UO PME x gear boxes for warships. 

e design and manufacturing staff by whose efforts the 7, „р. synchron- Ta ж : А 

ous motor (in background) for the Tata Iron and Steel Co., India, was built iH 1932, this rapid 
in the record time of seven weeks method of manufacture 


enabled the Company to synchronous 
design, manufacture, test, and prepare for shipment in so short a period as nine Motor for 
151 : : Tata Iron and 
weeks, а 7,500 h.p. synchronous motor special in all details and capable of dealing steci со, 
with a peak load of nearly 19,000 h.p. А machine of this size had never been built India 
previously in so short a 
timc. It was required 
by the Tata Iron and 
Steel Company, India, 
for the main drive of 
a steel rolling mill. The 
machine was to run at 
94 r.p.m. and to be 
of a diameter which 
had never been built in 
England. This achieve- 
ment  aroused great 
interest and enthusiasm 
in engineering circles, 
and received recogni- 
поп by the British 
Broadcasting Corpora- 
tion, who broadcast a 


description of the Work The 7,500 h.p. synchronous motor for the Tata ер and Steel company: 19918» 
1 1 - during inspection by senior officials of the В.Т. ompany. eft to right:— 
involved, which, be Е. |. Rowland. A. P. Young. W. C. Lusk, H. N. Sporborg, H. Jack, and G. M. 
Sides entailing the Campbell 
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closest planning in the Rugby Factory, required the equally close co-operation of 
the Railway Company in getting the motor despatched to the London Docks, nearly 
ninety miles distant. Тһе bottom half of the stator measured approximately 
30 ft. x14 ft. x6 ft. and weighed nearly 27 tons. When loaded it overhung the 
side of the truck by 33 ft. towards the 6 ft. way. А special train had to be arranged. 
Not only was the adjoining railway track blocked from Rugby to London ; but at 
one London Station the rails had to be slewed 12 inches for a distance of 40 yards 
to enable the trucks to clear fixed structures. 


The 7,500 h.p. synchronous motor for the Tata |гоп & Steel Co., India, loaded ready to leave the B.T.H Rugby Works, 
and showing how it overhung the side of the truck by 34 ft. towards the 6 ft. way. 
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One million volt impulse testing generator installed in the Transformer Factory, Rugby, developed and designed in the 
Research Laboratory 
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ROYAL VISIT TO RUGBY 


Н.М. King George МІ at the B.T.H Rugby Works which he visited on April 8th, 1930 as H.R.H. The Duke of Усгк. 


From left to right :—The Rev. В. В. Hyde (Director of Industrial Welfare Society), С. M. Campbell, А. P. Young, Н.М. King 
George VI, W. C. Lusk, and F. Fraser 


Н.М. King George VI, when Duke of York, during his visit то Rugby 
Works. Не is seen here leaving the Lamp Works with W. C. Lusk 
and saying good-bye to W. T. Munro, Manager of the Lamp Works 
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1 2 3 4 5 
South African engineering students who visited Rugby Works т 1932. B.T.H officials in the front row are (1) Е. С. Taylor, 
(2) A. P. Young, (3) R. C. Plowman, (4) T. Wadsworth, and (5) E. H. Ball 


OON after the introduction of the drawn wire Mazda lamp, the British lamp 
industry had been shaken almost to its foundations by the invention of the 
gas-filled lamp, which was called the half-watt lamp. Тһе gas-filled process 

was based on a patent of the American G.E.Co., and the British rights were auto- 
matically vested іп the B. T.H Со. 

Тһе year 1933 saw the commercial development of the mercury and sodium 
electric discharge lamps, named “Мегсга” and “Sodra” respectively. It was realised 
that the problems involved in their use could not be adequately handled without 
the help of a special group of lighting engineers. Accordingly, in that year, a small 
Lighting Section was established at Crown House under R. G. Brandon, while the 
Lamp Research Section of the Laboratory at Rugby under the leadership of L. J. 
Davies, which had completed its part in the development of the new lamps, was 
left free to continue work on research. 

Street lighting occupied the widest field for the new lamps, and a very large 
number of installations of Mercra discharge lamps and Mazda gas-filled lamps in 
special lanterns were designed and equipped during this period. 

In 1934 an improved gas-filled lamp was put on the market. This lamp with a 
double coiled filament was known as the coiled-coil lamp. The new filament, by 
reducing heat losses, brought an increase in efficiency of from то to 20% according 
to the wattage of the lamp. The lamp, having a higher intrinsic brilliance than the 
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single coil filament lamp, emphasized the need for inside frosting to reduce glare, 
and this in fact resulted in the almost complete supersession of clear bulb lamps 
in the sizes affected, excepting for lamps for special purposes which required a 
concentrated lighting source. | 

Тһе interval 1930-1933 saw the period of trade depression and recovery. It was 
during this time that big changes were made in the organisation of the Rugby Works. 
At the beginning of 1929, Robert Dumas had retired from the Works Managership, 
and À. P. Young, Manager of the B.T.H Coventry Works, was 
selected to succeed him. 

Young, it will be remembered, had been with the Company 
in its early days, and had made his mark at Coventry, 
especially in the development of magneto design and manu- 
facture during and after 1914-1918, for which work he was 
awarded the O.B.E. 

Young was succeeded as Works Manager at Coventry by 
W. W. Vinsen. Vinsen had joined the Company in 1913, and 
after war service had been appointed to supervise the plastic 
moulding department first at Rugby and then at Coventry, 

A. P. Young, where he subsequently had become General Superintendent 
ipu a ND: of the Works and chief assistant to Young. 

During the trade depression strenuous efforts were made by Young to increase 
the efficiency of the Rugby manufacturing organisation. Previously the production 
of the entire Works had been under the control of a central production department; 
this department was disbanded and the various factories—Motor, Control Gear, 
Transformer, etc.—became separate concerns, each with its own superintendent 
responsible only to the Works Manager. The functions of the production depart 
ment were carried out by a Chief Planner in each factory working in conjunctio: 
with a new central Planning Department. 

In 1932 the work of erection began at the Barking Station, County ог 
London Electric Supply Company, on the first of four 75,000 KW. turbo-alternators 
constructed at Rugby. These machines were the largest which had been built ov 
the B.T.H Co. 

In the same year a far reaching change was made in the commercial organisation. 
and one which proved to be most conducive to the Company's prosperity. This 
change was caused by the setting up of trading groups, each consisting of commercial, 
engineering, and works representatives, the various groups of three looking after 
the whole range of the Company's activities, trading account by trading account. 
The commercial departments were thereupon re-formed and re-named. Тһе old 
Central Station Department has been referred to previously. This department had 
changed its name more than once. It had become progressively Turbine & Central 
Station Department, and in 1913 Contract & Turbine Sales. In 1919 its name 
was abbreviated to Contract Dept., this name being retained until 1932, when it 
was split into separate and independent commercial departments as follows— 


Turbine Sales. Н. С. Rowe. Switchgear Sales. G. E. Riley. 
Plant Sales. D. Weir. Marine Sales. W. J. Belsey. 
Transformer Sales. Е. Н. Ball. Sound Reproducer Sales. С. Е. Trippe. 


In the Supply Department, J. S. Ramsden had been Manager since the death of 
J. A. Phillips in 1923, and in the re-organisation, this became Industrial Sales 
Department, Ramsden being responsible for the sale of motors and control gear as 
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В.Т.Н 75,000 kW. turbo-alternators in the Barking Power Station of the County of London Electric Supply Co. Ltd. 
Four of these sets were installed 
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well as for all district offices, being assisted in this work by W. J. Cusack and Miss 
А. M. Bird. Magneto Sales at Coventry remained under the managership of E. Sayers. 

The Export Department, which had been started in 1904, largely disappeared in 
1932, and each of the new sales departments took over all export work in its own 
line of products. 

The general welfare of the export business was managed by B. F. McMurtrie at 
London Office, and he was represented in Rugby by E. G. Taylor. Traction Depart- 
ment was also affected , 
by these changes. т 
A. H. Walton, who had 
held the dual positions 
of Manager, London 
Office, and Traction 
Department, died in 
I931, the managership 
of the London Office 
being then taken over 
by J. W. Leach. Ат 
Rugby, R. H. Simpson 
succeeded A. H. Walton 
as Manager of the Trac- 
tion Sales Department, 
which was the Traction 
Department’s new 
name. 

In July, 1933, А. К. 
Everest, Consulting ; 
Епрїпеег to the B.T.H Iron foundry at Rugby Works before all heavy castings were transferred to 
Co., died. As related Trafford Park foundry in 1933 
earlier is these remi- 
niscences, Everest had joined the staff in 1905, and in his 
early years had been in charge of A.C. Engineering Design. 
Afterwards, he carried out consulting work for the Com- 
pany, and was a member of a large number of technical 
committees, holding office of Chairman in many cases, 
and attended practically all the meetings of the International 
Electro-technical Commission in various parts of the 
world. He was a keen educationalist, being an active member 
of the B.E.A.M.A. Education Committee, the Rugby Higher 
Education Committee and the B.T.H Apprenticeship 
Committee. 

Everest had a large share in laying the foundation on which 

the electrical industry rests. 
А. R. Everest, М.1.Е.Е. A change in factory organisation arose in connection with 
the foundry at Rugby. This foundry, a three-storey building, had produced castings 
of all sizes until 1933, when it was decided to devote the whole of this factory to 
the production of the smaller ferrous and non-ferrous castings, and to transfer 
all the heavy castings to the М.У. foundry, at Trafford Park, which, as already 
related, was associated with the B. T.H Company in the A.E.I. organisation. 
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This enabled Rugby to deal satisfactorily with the rapidly increasing demand for 
small castings for the mass production of machines in the Home Appliance Factory, 
Birmingham Works, and Coventry Works. 

Still another Works was involved in these foundry changes. In 1933 the Company 
acquired the land and buildings of the Ladywood Iron Works at Lutterworth, the 
area being 7 acres and the factory floor area being 33,000 sq. ft. 

In October, 1933, W. T. Munro, Manager of the B.T.H Mazda Lamp Factory, 


left the service of the 
Company. He was suc- 
ceeded by his chief 
assistant G. Hamilton. 
Hamilton had joined 
the Company in 1911 as 
chemist, and was ap- 
pointed technical assist- 
ant to Munro in 1921. 
Hamilton appointed as 
his assistants, T. J. 
Dagley, Dr. A. B. 
Whitworth, F. J. 
Hawkins, and T. F. 
Smeaton. In the fac- 
tory, O. C. Satchell was 
superintendent of the 
standard lamp factory, 
assisted by R. 


The ground floor of the foundry at Rugby Works after being converted for Broadbank and G. 
production of small castings in 1933 Harrowing. The latter 


С. Hamilton, F.R.1.C. 


was superintendent of 
the automobile lamp factory on the production side, and 
H. W. Edmundson was the lamp technician. 

In 1934, the Switchgear Testing Company was formed. 
This Company was the joint property of the B.T.H Co., 
Ferguson Pailin Ltd., and the Metropolitan-Vickers Electrical 
Co., and was established as a separate concern to operate a 
new switchgear testing plant, designed and built entirely by 
the three companies. 

The plant was located on a site in Moseley Road, 
Trafford Park, and a generator capable of an initial output 
of 1,500 MVA was installed, together with normal and 
super excitation sets. At that time it was the largest single- 
unit testing generator in the world. 

Every breaker test made is, in effect, an attempt to stop 


this machine, and the 80 ton stator, reacting when there is a full short-circuit, 
swings a quarter of an inch on its supporting springs. The set takes 1,200 h.p. 
for 15 minutes to get up to speed, 300 h.p. to keep running light, and half an hour 


to shut down. 


Transformers are installed so that breakers can be tested at full power at any 
voltage from 6,000 to 132,000. Other transformers allow very heavy currents 
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Before test 


4. After test 
The Switchgear Testing Company, Manchester. 


А test to destruction of an obsolete circuit-breaker showing in progressive stages the destruction which may 
ensue if a breaker proves unequal to the task it is called upon to perform 
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(up to 420,000 amp.)to be obtained at low voltage, and generally any value of 
rupturing capacity test can be made. 

Тһе breakers under test are bolted and chained down in reinforced concrete test cells 
—the reason is clear from the pictures opposite, showing a test to destruction— 
and these cells are under observation from a gallery in the control house. For a 
closer view, a concrete dugout is set half way between the cells and the control house. 

The control house contains both magnetic and cathode ray type oscillographs— 
the former having 16 elements—so that all phenomena connected with the rupturing 
test can be recorded simultaneously and subsequently studied. 

Тһе breaker selected to function as the station (master) breaker—that is to clear 
the short-circuit from the generating plant should the breaker under test fail—is a 
ВДЕ cellular-type motor-controlled breaker, with cross-jet oil-blast arc extinguishing 
chambers. 


Generator room of Cunard White Star R.M.S. ‘Queen Mary,” showing three of the seven B.T.H 1,300 kW. D.C. geared 
auxiliary turbo-generators installed cn this vessel 


During 1934 work was resumed (having been suspended since 1932) on the giant 
Cunard White Star liner “Queen Mary,” for which the B. T.H Company supplied 
seven 1,300 KW. turbo-generators for the auxiliary services, numerous electric 
motors and generators, and considerable lighting equipment. Тһе turbines were 
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designed to run at 5,000 r.p.m. and the generators at 600 r.p.m. The sets complied 
with the most modern practice governing geared-turbine generating sets in that 
the condenser was of the combined type, that is, it formed part of the baseplate, 
being situated immediately beneath the turbine. 


The Cunard White Star R.M.S. "Queen Магу,'' gross tonnage 81,235. 


One order for substation equipment for the South African Railways was the 
largest single contract ever placed for mercury arc rectifiers for inverted operation ; 
it included 18 rectifiers as well as other equipment for operating on 88,000 volts 
А.С. incoming and 3,000 volts D.C. outgoing. А special assembly area was prepared 
in Building 29 for the manufacture of these rectifiers. 

In September, 1934, E. G. Taylor of the Export Dept., Rugby, died, and was 
succeeded by R. C. Plowman, who was also the direct representative of sales 
management in Rugby of J. L. Wilson, the commercial director. Almost at the 
same time B. F. McMurtrie retired, and the export sales work in London was taken 
over by P. F. Lloyd, who had served under McMurtrie in the Export Department 
at Rugby. 

In the same year, J. W. Leach, Manager of the London 
Office, left the Company and was succeeded by J. L. Dixon, 
who had spent some years in the Export 
Departments in Rugby and London. 

During the preceding twenty years 
the B.T.H Company had contributed 
more than any other manufacturing 
concern towards the development of 
the variable speed and constant speed 
А.С. commutator motor. Тһе poly- 
phase variable speed motor (Schrage 
type) was first developed by М. Shuttle- 
worth of the A.C. Designing Engineers, 

in 1915, and was given the type letters А 
В. F. МеМигтгіе, O.B.E. СНТ. Over 150,000 h.p. of these R. C. Plowman, M.LE.E. 
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А substation of the South African Railways showing four B.T.H mercury arc rectifiers, 3,000 volts D.C. 


motors were afterwards built. 


The *No-Lag" motor, type CPT, for power factor correction, was a natural “No-Lag” 


Type CPT 


development from the CHT machine, and this was put on the market in 1924. It 2%, 
was found later on that there was a field for a stator fed variable speed 3-phase motor, 
particularly for machines requiring special forms of enclosure and for remote 


control. T'o meet this the type CFT 
motor was developed in 1934. This 
type is a combination of an A.C. 
commutator motor and an induction 
speed regulator. 

In addition то А.С. commutator 
motors as individual units, the B. T.H 
Co. was the pioneer in the British 
Isles in the development of the com- 
bination of an induction motor with a 
separate А.С. commutator motor for 
variable speed operation, or power 
factor improvement, or both. 

Where used solely for power factor 
improvement these  commutator 
motors were generally classified as 
phase advancers, and where used for 


Type CFT 
Motor 


CHT variable speed A.C. motor, widely used for a variety 
of industrial applications. This well-known type of machine 
was first developed in 1915 
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Back Raw: 20 21 23 25 27 28 Я 29 30 31 32 
1 
Front Row: 1 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17 18 19 
1. Р. $. Turner 9. Clark Н. Minor 17. G.E. Balley 25. W. J. Belsey 
2. A.S. Rinder 10. R. Dumas 18. Н. С. Pierson 26. В. Е. McMurtrie 
3. Е.Н. W. Cooke 11. Sir Felix Pole 19. G. M. Campbell 27. ]. 5. Ramsden 
4. В. Н. Haviland 12. С. $. Richards 20. F. V. Назетоге 28. Н. С. Rowe 
5. |. L. Wilson 13. Gerard Swope 21. А. Easthope 29. H. Warren 
6. P.Kelly 14. Н. М. Sperborg 22. V. |. Radbone 30. Ғ.Н. Clough 
7. А.Р. М. Fleming 15. А. S. Cachemaille 23. H. А. Lingard 31. С. Hamilton 
B. W.C. Lusk 16. J. Е. Stewart 24. Е. Fraser 32. A.P. Young 


Meeting of В.Т.Н. G.E., and A.E.l. officials at Rugby in 1934 


speed variation of the main motor they were known as Scherbius machines. 
Although of a very different order in horse-power per unit, an equally importan: 
development was that of the single-phase commutator motor. The B.T.H Co. wa: 
the only British firm which had produced a single-phase shunt commutator motor 
which had proved equal to the polyphase squirrel cage motor. This was known 2- 
the type CKS repulsion induction motor, and had a special rotor construction 
consisting of a D.C. type armature with the addition of a squirrel cage winding 
beneath the armature slots. The first motor of this type was manufactured in 1923. 
A considerable amount of engineering and manufacturing progress was also 
recorded in connection with the B. T.H Company's fractional horse-power motors. 
With the general adoption of 50 cycles А.С. for domestic supplies throughout the 
country and British Dominions, the demand was mainly for squirrel cage and 
universal type series А.С. motors. Тһе manufacture of these motors had been started 


Six-coach electrified train 
on the Southern Railway, 
fitted with B.T.H electrical 
equipment 
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New Lamp Works, completed іп 1936. 


at the Coventry Works in 1924. Fractional horse-power motors of all types were 
developed, ranging in size from 1/1ooth h.p. to 1 h.p. 

In 1931 and 1934 respectively, the B. T.H Co. supplied 86 motor coach equip- Southern 
ments, each with four 295 h.p. motors with electro-pneumatic control, for the Railway | 
electrification of the Brighton and Eastbourne sections of the Southern Railway. | "been 

Rapid expansion was continuing in the lamp business and an additional Lamp New Lamp 
Factory was erected on the west side of the Works іп 1935. This was a single storey rs built 
building covering 100,000 square feet, and was completed for lamp manufacture 
by Easter, 1936. This was later extended by 30,000 
square feet for additional space for lamp manufacture. 

In 1934 Е. Samuelson, chief turbine designer, was F. Samuelson 
elected to the Board. Тһе new director had been 202021 
with the B.T.H Company for over thirty-seven years, 
and been in charge of turbine design and manufacture 
since 1903. 

The Institution of Mechanical Engineers had shown 
its appreciation of him by choosing him as a member 
of its Council and as chairman of из Midland Section. 

He had also received from the King of Sweden the 
Royal Order of Nordstiernan. Samuelson was a leading 
figure in the engineering world, and was popular with 
the B.T.H staff, to whom he was affectionately known 


F. Samuelson, P 33 e 2 
M.l.Mech.E., M.LE.E. as “Sammy. His appointment to the Board was 
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highly appreciated by all his friends and acquaintances as recognition of many 


years brilliant work for the Company. 


At the same time, J. S. Ramsden, Manager of the Industrial Sales Department, 
was appointed a director. Ramsden had had a long experience of B.T.H sales 


organisation, and possessed a large circle of friends 
and acquaintances throughout the electrical 
industry. Ramsden was always warmly interested 
in the development of co-operation within the 
industry. He became a member of the B.E.A.M.A. 
Council and of many B.E.A.M.A. Committees. He 
was the first chairman of the Dynamo and Motor 
Manufacturers! Association, a position he held for 
fourteen years. Нів experience as a co-operator 
үзі pe valuable in the early days of the 

Тһе year 1935 was marked by the death of John 
Gray, Director of the Company, who had been in 
charge of the Patent Department for thirty-three 
years. 

After Gray's death, the group companies cen- 
tralised the supervision of their patent interests 
in one department at Crown House under A.E.I. 
direction. А. S. Cachemaille was appointed Man- 
ager, and B.T.H interests were specifically looked 
after by C. H. Burgess and G. G. Macdonald, 
who had been Gray's assistants. 


Miss E. G. May, well known in Rugby as Staff J. $. Ramsden, M.LE.E, 
Lady Supervisor, died very unexpectedly in 


December, 1935. This lady had been appointed to her position 
during the war in 1917, and had been a conspicuous success, 
having a fine influence and being respected and liked. She 


was succeeded by Miss D. S. Hodson. 


joined the Traction Dept. in 1922, and 
was in charge of electrical design of 
traction motors and application engin- 
eering. He had latterly specialised in 
heavy traction equipment and Diesel 
electric railway service. In taking over 
Miss E. G. Мау, М.А. his new responsibility, he had to assist 
him an experienced staff, amongst whom 
were included A. B. Bowater, A. Wills, C. McCready, S. 
Sullivan, J. P. B. Mourant, J. H. Cansdale, S. W. Sullivan, 
D. W. Evans, А. Е. Harvey, and С. А. Ashton. 
Іп 1936 also, W. Stoneham retired. Stoneham, it will be 
remembered, had been with the Company since 1896, first 
as Chief Accountant, and then as Comptroller, which post 
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he held until his retirement. Не was succeeded by his chief assistant, E. S. Little. 
In taking over his new duties, Little had the assistance of a group of men, many 
of whom had been with the Company for many years. Included were well-known 
names such as G. В. Lee, H. E. Roberts, А. G. Wyatt, W. A. Renaut, С. W. Lawson, 
G. Vickery, C. J. Payton, J. E. Dexter, J. D. Sutton, E. S. Pratt, F. W. Mann, 
and W. Ward. . 

In the same year, Easthope, Manager of the Willesden Switchgear Factory, died 
very suddenly. Easthope was almost unknown to the staff when he arrived at 
Willesden, although he had been at the Coventry Works for some years as General 
Superintendent under A. P. Young. 

His appointment involved responsibility for the engineering as well as the 
manufacturing side, and his organising ability enabled him to transform and widen 
the whole outlook at Willesden with corresponding increased prosperity there. 
He was succeeded by his assistant works manager, T. Hands. Hands had joined 
the Company at Rugby in 1903 with experience in the D.O. and Testing 
Department. He had afterwards been at the Newcastle Electric Supply Co. and 
Siemens Bros., Stafford. Не rejoined the B.T.H Co. and after switchgear manu- 
facture had been transferred to Willesden in 1913, he had become chief draughts- 
man, and then assistant manager, to Easthope. 

In April 1937, work was commenced on a new office block at Rugby, the 
building having an imposing frontage to the east and containing a total floor 
area of 74,600 sq. ft. It was designed to house the engineering and commercial 
offices, and was constructed іп ferro-concrete with a brick facing. This 
new building enabled 27,000 sq. ft. to be released for manufacturing space in the 
Works. 

Television seemed like becoming a commercial possibility as early as 1935, and 
the Research Laboratory began to devote considerable attention to the subject. А 
television section under T. H. Kinman was established, and at Ponders End— 
which was within easy reception range of the proposed broadcasting station at 
Alexandra Palace—a section of the Laboratory was equipped with special apparatus 
for demonstrating high definition reception. 

Several other sections of the Laboratory were working on other phases of the 
subject, and many television receivers were built and operated experimentally. 

The effective reception radius of the B.B.C. television broadcast was only reckoned 
to be 20-30 miles, but a special set was evolved in the Research Laboratory to receive 
in Rugby the television radiated from the Alexandra Palace 80 miles away. 

The new office building already mentioned enabled the Research Laboratory 
building to be extended, thus allowing the laboratory work to expand to the two 
upper floors. This expansion was necessary for the work already in hand, but film 
work was rapidly developing, and about this time a technical film laboratory was 
built and put into operation. This was a complete Е and sound 
recording unit with a sound stage, printing room, and processing rooms, and 
soon developed a large output of 35 mm. and 16 mm. instructional films, including 
animated cartoons. 

A Glass Research Laboratory was also established ; and a Lamp Development 
Laboratory under the control of the Research Laboratory was set up in the Lamp 
Works. 

In 1937 the Chesterfield Glass Works was equipped with new automatic bulb 
blowing machines, capable of producing nearly twice the output of the former 
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equipment, the quantity of the bulbs being now raised to 600,000 or 900,000 per 
week. It was still necessary for a number of types of bulbs to be made by hand, 
cathode ray tubes for instance, and the larger sizes of mercury pool rectifier bulbs. 
For this work, a very high degree of skill is necessary, and there were about 
fifty hand blowers at Chesterfield engaged іп this process. Amongst these, the 


One of four 2,200kW, 4,500/600 г.р.т. D.C. geared auxiliary turbo-generators 
manufactured at the B.T.H Rugby Works for installation in the Cunard White 


Star liner "Queen Elizabeth" 


At about the same time the B.T.H Co. 
manufactured four 800 KW. geared turbo- 
generators together with electric motors 
for another Cunard  vessel—the new 
“Mauretania.” 

In 1938, H. Warren was appointed a 
director of the Company in charge of 
Research. This was one of a series of pro- 
gressive moves during these years involving 
the promotion of leading members of the 
staff to the highest positions in the Company. 

Warren had been with the Company 
since 1911, when he was in the Testing 
Department at Rugby under J. M. Ralph. 
Afterwards, he was transferred to the 
Magneto Engineering Department at 
Coventry with A. P. Young. He then became 
Engineer of Insulations at Rugby. When 
the Rugby Research Laboratory was insti- 
tuted in 1924, he was directly associated 
with R. C. Clinker; and succeeded him 
as Head of the Laboratory in 1929. 
Warren was a first class organiser and had 
control of a splendid research team. He him- 
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following names will 
be remembered — E. 
Judson, J. A. Booker, 
and C. Scholte. 

In 1937 an order 
was received for the 
entire electrical gener- 
ating plant for another 
giant Cunarder, the 
“Queen Elizabeth,” 
sister ship to the 
“Queen Mary.” The 
order included four 
2,200 KW., geared 
turbo-generators and 
condensers, and two 75 
KW., D.C. emergency 
generators for coupling 
to Diesel engines, as 
well as other equipment, 


H. Warren, D.Sc., М..Е.Е., М.І.А.Е, 


GENERAL EXPANSION 


self was a tireless worker and imparted the utmost enthusiasm to his staff. 

At about the same time the advent was announced of an altogether new type of 
light source, using a Mazda fluorescent lamp which depended for its output on 
the action of ultra violet rays upon a fluorescent coating on the inside of 
the lamp tube. Тһе invisible ultra violet rays produced by the discharge were 
converted into visible light by means of the fluorescent coating, and made lighting 
available in a variety of colours at a very high efficiency. 

In 1938 K. J. R. Cocke of the Research Laboratory was appointed Head of the 
Home Appliance Engineering Department. 

In the same year H. W. Taylor died suddenly. He had been 

chief of the turbo-alternator design department -mm 
since 1920. Не was a man of considerable 
mathematical ability and had contributed 
several papers before scientific bodies. Іп 
the development of turbo-alternators he was 
one of the pioneers of high voltage generation, 
and as far back as 1920 he was connected 
with the design of some 22,000 volt, slow 
speed synchronous motors. The ideas he 
evolved at that time were afterwards developed 
further in connection with turbo-alternators G. E. Riley 
generating at 33,000 volts. As a result of his 
close co-operation with forge-masters and 

K. R. Hopkirk, M.A. others, he introduced into the construction of 
alternator rotors alloy steels of a much higher grade than had 
previously been used. He was one of the pioneers of the use of 
non-magnetic steel for retaining rings and was also the pioneer of 
the use of service exciters for turbo-alternators in order to obtain 
quick response excitation. Taylor was succeeded by К. В. Hopkirk, 
who had been his chief assistant. 

In 1939, G. E. Riley died. He had been Manager of Switch- 
gear Sales at Willesden since 1926. Riley was a genial and 
popular personality, with broad views which he applied to the с. в. Kingsford 


4-car train with B.T.H electro-pneumatic control gear located underneath coach for first time. 
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BETWEEN THE WARS 


solution of the many problems of the switchgear industry. 
His guiding influence contributed much to the ever 
increasing success of the B.T.H switchgear business. He 
was succeeded by his assistant, C. B. Kingsford, who was 
an old B.T.H man, having joined the Company in 1902. 

Large and important orders were received about this 
time from the London Passenger Transport Board, valued 
at over £1,000,000, for electrical equipment for the Tube 
rolling stock. The execution of these orders necessitated 
additional manufacturing space in the Control Gear 
Factory. 

An interesting technical feature of this 
equipment was the installation of the 
control gear underneath the railway coach 
for the first time, thus dispensing with 
the equipment compartment and рго- 
viding additional space for passengers. 
More than 850 motor coach equipments 


other auxiliary apparatus. 


R. S. Jones, A.M.LE.E. 


R. H. Collingham, 
M.Inst.C.E., МА.Месв.Е. 


were supplied, together with 654 lighting motor generators and 


Considerable development took place during this period in 
trolleybus equipment, and contracts were executed for many 
undertakings at home and abroad. Motors were supplied of 


greatly increased capacity and a wide range of field control, 


and new features "PES Am 
in control gear in- ЕС. ttp o "oq 
cluded the scissor - 
type master con- 
troller—a feature 
introduced by the 
B.T.H Company 
and widely copied 
by competitors. 

June, 1939, was 
marked by the re- 
linquishment on 
the part of F. Sam- 
uelson of his con- 
trol of the Turbine 
Dept. Samuelson 
remained on the 
Board of Directors, 
bur his position 
as Chief Turbine 
Engineer passed to 
his assistant, R. H. 
Collingham. 

In the same 


month R. S. Jones Sunbeam-B.T.H trolley buses at Wolverhampton in 1937 
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1930 - 1939 


was appointed Мап- 
ager, Plant Sales Dept. 
in succession to D. 
Weir. Weir had to re- 
linquish his post for 
health reasons and in 
order to take up lighter 
duties. 

Jones had joined the 
B.T.H Co. in 1913 in 
the Test Dept. under 
]. M. Ralph, subse- 
quently serving under 
W. J. Larke in the 
Special Engineering 
Dept., in the A.C. En- 
gineering Dept. under 
J. Martin, and in the 
Contract Dept. under 
J. P. Gregory. 

During the preceding Switchgear 
nine years further de- 193, ^ 
velopments had been 


Improved design of outdoor metal-clad oil-filled switchgear Class ABF introduced taking place in connec- 


in 1935 with oil-break switches for circuit-breaker isolation and complete phase tion with outdoor 
separation switchgear. The B.T.H 


Class S design was pro- 
duced in 1930. This 


consisted of ап oil- 
filled breaker having 
a rating of 1,500 MVA 
at 33 KV, and which 
would be isolated 
by a vertical movement. 
Plugging contacts were 
used which engaged 
socket contacts on the 
stationary portion. 
Operating experience 
subsequently showed 
that plug and socket 
isolation was not ideal 
for outdoor switchgear, 
so that in 1935 a metal 
clad oil-filled design 
was produced, in which 
the circuit-breaker was 


Ч il- Meral-clad switchgear, Class MF, incorporating low-oil-content single-break 
disconnected by oil circuit-breakers and phase isolation as applied to large power station installations 
1939 


immersed isolating =) 
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BETWEEN THE WARS 


Switches. This switchgear, known as Class ABF, was supplied to a number of the 
largest power stations in Great Britain. 

The advantage of phase isolation on important power station switchgear was 
emphasised when the Company produced the Class MF compound filled switchgear 
in 1939. In this class, not only were the phases entirely separate, permitting a 
considerable reduction in the amount of compound required, but a single-break 
breaker with an exceptionally low oil-content was used. This breaker, using the 
Company's well-tried self-compensated type of arc control device, and a pneumatic 
operating mechanism, had approximately 20% less oil than that required in 
equivalent double-break breakers previously used for the same ratings. 


New office building, Rugby 


Entrance hall of new office building completed in 1938. W. Н. Hopewell at 
reception desk 


88 


Part Ш: SECOND WORLD WAR » 


Chapter XII 
GETTING INTO GEAR 


HE advent of the second world war in September, 1939, necessitated changing 
| the course of normal progress in the В.Т.Н organisation. Many members of 
the staff were called up for active service, and much of the peace time production 
of standard lines of apparatus had to be stopped so as to turn all the manufacturing 
resources of the Company to products essential for the prosecution of the war. 
Much reorganisation was necessary to cope with the situation which shortly arose, 
involving such handi- 
caps as shortness of 
staff, black-out con- 
ditions of work, air 
alarms, А.В.Р., and the 
like. 

One of the many 
difficulties encountered 
in Rugby town at the 
beginning of the war 
was the taking over 
by the Controller of 
Non-Ferrous Metals, 
of the Grand Hotel, 
Rugby. This left the 
town without adequate 
hotel accommodation 
and resulted in some 
embarrassment to the 
Company in its arrange- 

B.T.H Guest House іп Newbold Road ments for accommodat- 

ing important visitors 

to the Works. It was decided, therefore, to use “Тһе Retreat" in the Newbold 

Road, which was previously occupied by B.T.H students. This was re-fitted 

as a Guest House, and provided comfortable accommodation available for District 

Office Managers and important visitors whenever there was the necessity for 
these to spend a night in Rugby. 

Although many of the Company's peacetime products were indirectly required 
to meet the emergency, very many widely different mechanisms and devices for 
war purposes were developed, and used with marked success by our fighting men. 
A vast amount of direct armament production was carried out by utilizing to the 
fullest extent the entire resources—research, technical, and manufacturing—of the 
Company, and by close collaboration with various Government Departments. 

In addition to work on jet propulsion engines (page 99), the B.T.H Company 
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by the enemy. Тһе letters B.T.H have been added for the purpose cf this book 


BB 23n (GB 8) Einzelobjekte 


Rugby Eisenbahnhrücke der СМЕЛ 
über dia ГМЯМ beim Hauptbahnhof 


Elekir. GroBhraliwarka 
Waggonwarke 

Qaswerk (Rugby Gas Co.) 
Wassarwerh 

Victorla Maschinanwerke 
Wassarwark 

Avon Wasserwerk 
Rugby-Techalhum 

Maupt- und Gülarbahnho! Rugby 


Waggontabrik 


Bahnaniage, Maschinenachuppen 
Krankenhaus 

Technikum 

Elektrizitütaweark 

Gaswaerk 

Wasserwerk 

Waggontabrik 

Tankiager 

Maschinenfabrik 

Mühle 


Elsenbahabrücka 


SiraBenbrücke 


Reproduction of German map of Rugby, as used by the Luftwaffe, and captured during operations in Belgium in 1945. It isa copy of a British ordnance map and all vulnerable points have been indicated 


GETTING INTO GEAR 


played an outstanding part in devising new apparatus for the detection of clouds, 

uns, aircraft, ships, and submarines ; complex equipment for the remote control 
of aerials, searchlights, and gun turrets, or for the destruction of mines at sea. New 
radio valves, receivers and transmitters, aircraft electrical equipment, aircraft 
engine ignition, anti-aircraft shells, anti-flying bomb devices, and electric torpedoes 
were developed and produced. B.T.H Research Laboratory personnel also took 
part in the development of the atomic bomb. 

The Research Laboratories expanded to three times their normal proportions, 
about three times as many factories were operated, and 4,000 employees were 
released for Government services. Refrigerator and switchgear shops were ruthlessly 
dismantled and turned over to shell lines, control gear shops were used for making 
Radar equipment, and lamp assembly areas made small special valves and large 
mines. Cinema equipment shops were transformed into aircraft equipment areas, 
small assembly shops were converted into aircraft wing building areas, cutting tool 
manufacture gave way to special projectiles—and so on. 

All this had to be done in order to produce the new and widely varied range of 
armaments for which the B.T.H became responsible, entailing an enormous amount 
of work in connection with the layout, tool design, testing arrangements, and many 
other factors involved in the inauguration of different manufacturing sections. In 


Visit of H.R.H. the Duke of Kent to the B.T.H Rugby Works in 1942 
Back Row: 7 8 9 10 Ж 12 13 14 15 


Front Row: 1 2 3 4 5 6 
1. H. Warren 9. Group Captain Bone (Equerry to H.R.H. The Duke of Kent). 
2. Н.М. Sperborg 10. Н. С. McHaffie (Factory Defence Officer). 
3. H.R.H. The Duke of Kent 11. Le-Col. C. A. Hall, М.С. (Home Guard). 
4. Alderman |. H. Mellor, J.P., The Mayor of Rugby. 12. Capt. Le Grande (Warwickshire A.R.P. Training Officer). 
5. The Earl of Dudley. 3. L. W. Stockham (Regional Officer, Ministry of Home Security) 
&. A.P. Young 14. Б.Е. Biare (Town Clerk, Rugby). 
7. H.L. Satchell 15. A.L. S. Todd (Regional Staff). 
8. T. Hoyle (President of A.E.U. District Committee). 
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addition to the extensive Rugby Works it was necessary to acquire many other 
factories in different parts of the country, notably at Peterborough, Northampton, 
Leicester and in the North. 

At Rugby, as at other B.T.H factories, the capacity was increased by the intro- 
duction of a large night-shift, which for the first time included women. The 
inauguration of rest-rooms for girl workers, music-while-you-work, and midnight 
concerts during meal breaks, proved so attractive that night-shift working even 
became popular. 

The urgent need for maintaining a continuous expansion of output necessitated 
a great increase in the labour force and the solving of the countless problems 
associated with the entry, for the first time, of men and women into factory life. 
Thirty years experience with its well-known apprenticeship system enabled the 
Company immediately to introduce with outstanding success a training scheme, 
and to print a series of training manuals for new operators. People from all kinds 
of peace time occupations were trained quickly to become skilled machinists, fitters, 
electricians, instrument makers, precision inspectors, and other tradesmen. 
Additional arrangements had to be made for the welfare of the thousands of new 
employees (many of whom were working away from their homes for the first time) 
to ensure that their working and leisure hours were made as pleasant as possible. 


—— — eo "m 


DRILLINQ. 


M DRILLINO TROUBLES AND THEIR REMEDY. 
А large amount of driling [the operation of cutting а round tele in a 


Some of the ФЕ troubles that machine operators meet with are 

given below, together with their probabile сымен, and scitable remedies. 
(drs wp to shost a | dumeter, wimaly made with straight ------------------- 
эге held in а drill choch, mach as that shown m Fig. 23 on page 2. Ты 


chock m з turn Gtted inte the taibtock. Larger drills usaaliy have tapered 
shanks and can be buird directly. or through the medium of suitable 
кайыша, 


телі каға сы Ши | Have өлі куы, 
aieea теле, 


па mast have а sharp pant produced 
а 


Опе of a series of training manuals prepared by the Publicity Department for instructing 
new operators 
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Chapter XIII 
RADAR 


HE most remarkable achievement of the war was Radar, in which the B.T.H 
Company played an important part, being responsible for the development, 
engineering, and manufacture of all kinds of Radar sets for use at sea, in the 
air and on the land. Radar equipment contributed by B.T.H was an important 


The first centimetric Radar turntable unit for fire control, Ready for despatch from the Rugby Works, June, 1941 


factor іп the sinking of the German battleships “Scharnhorst” and “Bismarck,” and 
in the victory of the Battle of Cape Matapan. 

The fundamental principle of Radar, the location of distant objects and the 
measurement of distance by the reflection or “echo” of a pulse of wireless waves, 
is simple; so also is the basic technique ; but there has grown up round this 
phenomenon numerous а: applications varying widely in function and 
technical design, the extent of which justifies the statement that they constitute a 
new specialised branch of radio and electronic engineering. 
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B.T.H received its first Radar contract in 1940, when the Company was asked 
by the Government to develop and build the first centimetric equipment for A.A. 
fire control. At that time Professor Oliphant was actively engaged, at Birmingham 
University, in the development of the ultra short wave (centimetric) transmitting 
valve, known as the magnetron. This valve made possible high precision Radar. 

А research team consisting of the B.T.H Research staff, including L. J. Davies, 
G. S. C. Lucas, and T. H. Kinman, centred at Rugby and fully backed by the 
guidance and co-operation of representatives of Government research establishments 
and departments, as well as by the engineering and manufacturing resources of the 
Company, carried through an extensive research programme. 

By March rst, 1941, the first experimental model had been designed, built, and 
tested. Three months later it was despatched with an increased output of 50 KW. 
for field trials. The early tests at Rugby and the later field trials established the 
claims made for centimetric Radar and showed the possibility of following fast 
Moving targets with almost optical accuracy at all times and in all weathers. 


GL Ill Radar equipment for A.A. fire control 
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“Glaxo” Radar equipment for the automatic following of aircraft 


Following the successful trials of the first model, the design of the operational 
equipment known as G.L.III was undertaken. The technical features of the experi- 
mental model were retained with many improvements in engineering detail found 
necessary to make high precision Radar a weapon of war. Тһе features of the design 
are that the whole transmitting and receiving equipment is in one stationary cabin 
around which a sandbag wall can be built to the height of the cabin roof. It is 
independent of the terrain and overcomes the operational difficulties of equipment 
operating on longer wavelengths. Тһе equipment has the mobility of a 3.7 in. 
А.А. gun and to avoid the displacement corrector, it is designed to operate in the 
centre of a 3.7 in. gun site. The first of six models of this design was despatched 
in December, 1941, and during 1942 preparations were made for large scale produc- 
tion at the Blackbird Road Factory, Leicester. This factory, the principal Radar 
factory of the Company, with an area of approximately 125,000 sq. ft. delivered its 
first equipment in October, 1942. 

During 1941 experiments were started at the Ministry of Supply Research Estab- 
lishment (A.D.R.D.E.) on the automatic following of aircraft by Radar equipment, 
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which led to the design of the equipment designated by the Government **Glaxo." 
Іп 1943 B. T.H was asked to complete the development and undertake the engineering 
design for production. Тһе equipment produced was the latest development in 
fire control Radar and required only one operator. The operator selects the target 
to be followed from those shown to be within range when the equipment is searching. 
Once the target is selected, the radio beam will follow it automatically, both in 
bearing and range, and will transmit the information to the predictor. 

In July, 1944, with the Vr attack on 
London, the Company undertook the 
development and manufacture of a small 
Radar unit, referred to by the Govern- 
ment as Cupid," in which the transmitter- 
receiver is mounted above the predictor. 
This equipment will search for a flying 
bomb and follow the selected target for 
a range of many miles. The low inertia of 
the moving parts makes it most suitable 
for high speed targets, and working in 
the 10 cm. band with a 4 ft. diameter 
reflector, the radio beam is very narrow 
and can follow targets close to the ground. 
With the wholehearted co-operation of 
the Ministries, the first Cupid was des- 
patched in six weeks, complete with 
service van and trained service personnel. 
Àn emergency production programme 
was started, but the success of the Allied 
Forces in France cleared the coastal area 
before the equipments could become 
effective. 

The B.T.H Company designed and 
manufactured many units for air-borne 
Radar, one of the most interesting being 
the transmitter-receiver unit for the Н25 
system used in pathfinder aircraft. These 
sets show coastal and other geographical 
outlines in the cathode ray tubes in map ы Wen 
form. Several thousands of these units ""Cupid''—a small Radar unit developed in 1944 for 
were built in the B. T.H Peterborough ашотаце Searching апа following СІМ, flying Bombs 
factory. and such high speed weapons at low altitudes 

Hundreds of complicated components were required to make up a single Radar 
set. Forming the heart of any Radar unit were the very special valves that oscillate, 
the rectifiers for supplying the correct power to the oscillators and the crystal 
detector valves. The frequencies at which these new valves were required to 
operate were considerably higher than any previously contemplated, and are of the 
order of several thousand million cycles per second. In consequence, the valves 
themselves were generally smaller ; and involved considerably finer precision work 
in their manufacture. In many cases, work was required to “tenths of a thou” and 
parts had to be assembled with the spacing items at critical positions, separated by 
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Experimental Radar height finding equipment 


no more than a ten-thousandth part of an inch. Normally, electron valves were 
assembled from pressings, but the majority of the special oscillators had to be 
machined to the greatest accuracy from solid blocks of copper. 

In the case of rectifying valves 
also, certain very special require- 
ments had to be met, because the 
D.C. clectric supply for Radar must 
not be obtained in a steady flow, but 
in a series of stabs of current, accur- 
ately timed both as regards spacing 
and length, and the rectifiers are 
required to do this with ambient 
temperatures ranging from arctic to 
tropical. 

The crystal valve detectors also 
had special features and a large Part section of B.T.H crystal valve 
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number of investigations by physicists, chemists, and metallurgists had to be carried 
out continuously in order to bring these very special valves to the desired stage of 
production and efficiency. 

These valves, forming the fundamental basis, are only a part of a complicated 
assembly of valves, motors, aerials, and cathode ray tubes, which makes up the 
greatest present-day wonder of electronics. The manufacture of all these parts 
involved handling by thousands of highly-skilled operators. 

For the successful part they had played in the development of era two members 
of the Research Laboratory staff received recognition from the Pegg ‚ S. C. Lucas 
being awarded the O.B.E., and T. H. Kinman the M.B.E 


G. S. С. Lucas, O.B.E., M.ILE.E. Т.Н. Kinman, M.B.E., M.I.E.E. 
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Chapter XIV 
JET PROPULSION FOR AIRCRAFT 


NE of the best kept secrets of the war was so carefully guarded that for eight 
О years even the factory people in Rugby did not know of the wonderful 

invention that was being brought to light in their midst. This was the 
development at the B.T.H Works of a jet propulsion gas turbine for aircraft. First 
investigations were made as long ago as 1933, when the B.T.H Company carried 
out a very comprehensive investigation of various gas turbine cycles with a view 
to their use in this type of prime mover. In January, 1936, the Company was 
approached by Flight Lieutenant Frank Whittle (afterwards Air Commodore 


The first jet propelled aeroplane in the world to fly successfully. This 'plane was built by the Gloster 
Aircraft Company and powered by the B.T.H jet engine of Whittle design, illustrated on page 100 


Whittle) with regard to the development of his jet propulsion engine for aircraft. 
With the experience already mentioned, together with that which had been gained 
in the design and manufacture of the 10,000 KW extra high temperature steam 
turbo-alternator, which the B.T.H Company had built for the Detroit Edison 
Company, U.S.A., the Company felt that it had available information on materials 
which would probably stand up to the stresses to be met in the proposed jet engine. 
It will be remembered that the Detroit turbine had to run at a temperature of 
1,000°F., or * cherry red ” heat. The Company accordingly decided to co-operate 
with Air Commodore Whittle in the design and manufacture of a jet propulsion 
gas turbine. In this machine, air was drawn into the compressor, compressed, 
heated in combustion chambers by the injection of fuel, partially expanded in the 
turbine wheel which drove the compressor, and expelled through an exhaust pipe 
to provide the propelling thrust by reaction. . , 

À new Company was formed, known as Power Jets Ltd., to exploit the Whittle 
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invention. The B.T.H Company was a shareholder in the new Company, and 
contracts were placed with B.T.H for the manufacture of experimental jet engines 
under Air Commodore Whittle's supervision, the inventor being provided with an 
office in the B.T.H Works, where the first engine was assembled and tested in 
April, 1937. 

As was to be expected, this engine exhibited several defects, and extensive 
modifications were carried out in 
the design. Тһе B.T.H Company 
manufactured further engines incor- 
porating various modifications which 
experience on the test bed showed 
to be necessary. Eventually the 
various difficulties were overcome, 
and in May, 1941, an experimental 
aircraft, designed and made by the 
Gloster Aircraft Company and pow- 
ered by a B.T.H jet engine of 
Whittle design was successfully 
flown for the first time. 

Subsequent evidence from Ger- 
many indicated that the Germans 
started work on a jet propulsion 
engine at practically the same time 
as Air Commodore Whittle and that 
they succeeded in flying with their The genui ict ennie made by thes UTH Сенен or 
system of propulsion before the the first time on 15th May, 1941, at Cranwell, Lincs. 
British did. Тһе engine they used 
was not a success, however, and was abandoned ; and their further: efforts with a 
new type of engine which they ultimately used in quantity, did not take place until 
some time after the successful British flight trials іп May, 1941. 

The engine which the B. T.H Company built, and with which the first British 
flight trials were carried out, was the parent of a successful series of British and 
American engines. It can be claimed with justice, therefore, that the Gloster 
aeroplane, powered with the B.T.H jet engine, was the first successful aeroplane 
using gas turbine jet propulsion in the world. Air Commodore Whittle has said 
that the results achieved must be attributed to the close co-operation of the entire 
team associated with him. 

In September, 1941, a similar jet turbine engine to the one first flown in the 
previous May, also made by В.Т.Н at Rugby, was sent, together with revised 
drawings, to the United States for the General Electric Company (of New York) 
to study and copy. 

Since 1941 vitally important developments have taken place, and jet propelled 
aircraft were in operation in the later stages of the war with gratifying results, 
particularly against the flying bomb. In the midst of all the developments that have 
taken place, and will take place in the future, however, it should not be forgotten 
that all the early experimental work was done, and the first jet engine was built, 
at the Rugby Works of the B.T.H Company. 
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|| 6 J. Richardson О | 15 W. Smith У 

I| 7 E. H. Blade Е | 16 S. А. Couling E 

8 E. Emmett D | 17 P. D. Morris E 
9 J. H. Berry W 1 18 C. H. Bentley. snr. W | | 
19 W. А. Bailey | 


E Design Engineer D=Draughtsman W Works Staff | | 
= Coniulting Chemist and Metallurgist р 


Air Commodore Frank Whittle, C.B.E., R.A.F., М.А., (Hon.) M.l.Mech.E., F.R.Ae.S., 
and the BTH men who comprised the team which designed and manufactured for 
Power Jets, Ltd., the first experimental jet-propulsion gas turbine; and sub- 
sequently the flight engine which was installed in the first successful jet-propelled 
aeroplane in the world—Flown іп England, I5th May, 1941. 
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Chapter XV 
ANTI-ACOUSTIC MINE DEVICE, ELECTRIC 
TORPEDOES, AND PREDICTORS 


HE danger of the acoustic mine was defeated with the help of B.T.H, and for 

this purpose the Company designed, developed, and built over 800 oscillators. The 

acoustic mine was actuated by vibrations within the band of audible frequencies 
emanating from a ship’s propeller. Immediately following the final development 
of the mine by the Germans in December, 1940, the B.T.H Company was requested 
by the Admiralty to produce an oscillator which would duplicate the sound 
frequencies of a “ singing " propeller, but have sufficient output to explode the 
mine at a safe distance from the ship. In view of the urgency, work was put in 
hand on oscillators based on the Fessenden type, which had been developed during 
the war of 1914-18 as a short time rated signalling device. At the same time, the 
B.T.H Company manufactured the high frequency motor-alternator sets required 
for supplying power to the oscillators. By March, 1941, the first oscillators were 
delivered and immediately put into highly successful operation against the acoustic 
mine. 

The Fessenden type oscillator suffered from certain inherent disadvantages of 
design. It had a comparatively short life and there was only a short band of 
frequencies over which a satisfactory output could be obtained. After completing 
considerable intensive work on both mechanically and electrically operated 
oscillators, the B. T.H Company proposed the use of the inductor type oscillator. 
Following successful demonstrations before Admiralty officials in June, 1941, the 
device was put into production and subsequently into service against the acoustic 
mine, towards the end of 1941. As is now well known, the oscillator achieved its 
purpose, and thus overcame one of the greatest war-time dangers to British shipping. 

Following the capture in the Mediterranean in 1941 of a German equipped 
submarine depot ship, several specimen electrically propelled German torpedoes 
were brought to this country. It appeared that the U-boats were equipped with 
this type of weapon which was specially suitable for clear water conditions, owing 
to the absence of tell-tale bubbles of air that are left by the normal type of compressed 
air driven torpedo engine. 

Тһе B.T.H Company was first requested to undertake the repair of some German 
electric motors, then to make equivalent motors, and finally to build complete 
prototype torpedoes. 

This torpedo differed radically from the normal type, and no manufacturing 
technique for the device existed in this country when B.T.H was asked to undertake 
the work. Moreover, the British model had to be made suitable for over water 
discharge (the German torpedo was not), while a further achievement was a reduction 
in weight, which enabled a heavier war-head containing more explosive to be 
carried. In order to reduce the weight it was necessary to use a very thin shell for 
the casing and to adopt a technique never before tried, involving welded construction, 
which created many problems in connection with the distortion of the thin material 
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employed. These difficulties were successfully overcome, and the B. T.H Company 
was entrusted with the production of a large number of electric torpedoes in a 
building specially erected and equipped for the purpose. 

In this factory were made the major items for the complete torpedo, excluding 
the war-head ; in addition to the torpedo casing they comprised the battery containers, 
electric motors, and control gear. As might be expected, high precision work was 
required and before each torpedo was despatched it was submitted to full functioning 
and immersion tests, carried out to the satisfaction of Admiralty officials. The high 
standard of dimensional accuracy was necessary not only for the sake of performance, 
but also to make it possible for main components to be interchanged. 

It was necessary for the motor of the electric torpedo to function at full load for 
only a few minutes altogether, but it was so highly rated that even in this short time 
the temperature rise was many times greater than would be acceptable in normal 
installations. 

Although other Companies than B.T.H were called upon to manufacture these 
torpedoes, the B.T.H factory was the only effective producer of these weapons 
during the war period. 

In order to lay a gun so that the shell will reach a swiftly moving aircraft at a 
given time and position, it is essential to have some form of automatic prediction, 
and early in the war several thousand predictors for this purpose were made by 
the B.T.H Company. When the first predictor, for use with the 40 mm. Bofors 
anti-aircraft gun, was handled by the Company only one other model had been 
constructed and every day brought changes in design. This kind of work was quite 
a new departure for the Company, involving the manufacture of small very high- 
precision gearing made to considerably finer limits than hitherto required for normal 
products. А new factory, known as the Small Gear Assembly Factory, was built 
at Rugby for the work, and B.T.H efforts earned considerable praise from 
Government departments, who regarded the factory as a show-piece and “В.Т.Н 
made" predictors as the standard for precision construction. 

Although manufacture of these predictors ceased in 1943, when their use was 
superseded, they were instrumental in the destruction of many enemy aircraft. 
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Chapter XVI 
OTHER B.T.H FACTORIES 


HILE much of the work already described was carried out at the Company's 
main Works at Rugby, a very large amount of other direct and indirect 
war supplies was manufactured at the B.T.H Works at Coventry, 
Birmingham, Willesden, Chesterfield, and at numerous other dispersal factories 
. acquired and equipped specially for 

war production. 

Prior to the start of the war, the Coventry Works 
B.T.H Co., without any authority or 
promise of payment from the Govern- 
ment, erected a new factory in 
Read Street, Coventry, and fully 
equipped it for the manufacture of 
magnetos. It was this action, started 
the year before the outbreak of war, 
that enabled the Company to keep 
pace with Government requirements, 
by actually being a year in advance 
of requests from the Ministry of 
Aircraft Production. 

At Coventry, particularly, consider- 
able difficulties had to be overcome 
due to the concentrated bombing of 
the city, in 1940 and 1941. Апу 
delay in production was made up by 
the almost superhuman efforts of 
the workers, who produced thousands 
of magnetos, starting equipments, 
compressors, and switches for use on 
practically every type of British air- 
craft. It may be of interest to know 


The B.T.H magneto which was used exclusively on the Rolls- that B. T.H equipment was installed 
Royce Griffon engine of the later Spitfires and Fleet Air in the H . - f d if, duri 
Arm fighters in the Hurricane aircratt an » during Magnetos in 


the Battle of Britain, the Coventry Battle of Britain 

Works had not been able to provide sufficient ignition equipment for the Merlin 
engine, the position to-day might have been vastly different. In addition to being 
used exclusively on the Rolls-Royce Merlin engines of Hurricane fighters, B.T.H 
magnetos were fitted to the Rolls-Royce and Bristol-Hercules engines of the 
Wellington, Halifax, Stirling, and Lancaster bombers. В.Т.Н magnetos were also used 
exclusively on the Rolls-Royce Griffon engine of the later Spitfires and Fleet Air Arm 
fighters, as well as on the Napier-Sabre engines of the rocket-firing Typhoons. 


105 


1940 - 1946 


Magneto 
Dispersal 
Factories 


W. W. Vinsen 


Н. 7. Armstrong 


E. G. Crossling 
E. Johnson 


SECOND 


WORLD WAR 


When a further increased output was required, additional capacity was 
installed in three main centres — Melton Road, Leicester; Boughton Road, 
Rugby; and at Nelson, with subsidiary factories at Hinckley, Chilvers 


Coton, Lutterworth, and Colne. 


The combined output of these factories 


reached 130,000 magnetos per annum, step by step in exact accordance with the 


The B.T.H magneto with its distributor head which was fitted to the Napier-Sabre engine 
used on the racket firing Typhoons which wrought such havoc to enemy shipping and war 


programme laid down in 1939. This 
particularly remarkable output was 
performed by the organisation set 
up by W. W. Vinsen at Coventry, the 
Technical Development Committee, 
andthevarious Workssuperintendents. 

The Melton Road, Leicester Fac- 
tory, under the management of H. J. 
Armstrong, achieved an output nearly 
four times the pre-war output of the 
Coventry Factory. 

Mention should also be made of 
the Nelson and Colne Factories, with 
which the names of E. G. Crossling 
and E. Johnson will be remembered. 

Production on this scale pro- 
vided a very intricate problem in 
connection with the ordering of 
material, storage, and transport, 
since the activities of the various 
dispersal factories were closely co- 
ordinated. 


Type С55Е125 B.T.H magneto fitted to the Rolls-Royce Merlin 
engine which powered the Hurricane fighter during the 
Battle of Britain, Imagine what would have happened if the 


magneto—the heart of the engine—had failed ! 
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Aufnahme vom 3. 10. 39 


Coventry 


Werke für Flugzeugzubehórtelle 
Singer Motors Ltd. & British Thomson Houston Co. Ltd. 
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68 7311 Ғифта/огепмегі-Атту/толд Siddeley Motors lid. 
© 68 7428 Gesenkschmiede-Bretston Stamping Са Ltd. 


© 68 7072 Hugmoloren-u. Zubehiefabeik-Daimian Ca 10 (E)68 7372 Werke för Flugmotorenteife, Rover Motor Works” 


Genst. 5. АМ. November 1940 


Karte 1: 100 000 
GBJE 23 


Reproduction of German air photograph of Coventry on which various works areas, including В.Т.Н, have been marked by che 


enemy. The letters В.Т.Н have been added for the purpose of this book. 


It is believed thar this photograph was raken just 


before the heavy raid on the 14th/15th November, 1940, for use by the airmen who took part in the attack on the city 
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This particular work was controlled by О. A. Pallett. 

As is well known, Coventry suffered many serious air 
attacks and in six of them some damage was done to the 
B.T.H Works. Тһе chief damage, however, resulted from 
the heavy raid on November I4th-rsth, 1940, when the 
Die-casting Department was put entirely out of action and 
other departments were dislocated due to the failure of 
electricity, gas, and water services. In spite of all these 
difficulties, it is to the lasting credit of the Coventry workers 
that by their determination and exertion, production was 
quickly resumed and no serious hold-up took place of vital 
supplies of magnetos, etc., to aircraft engine builders at the 


most critical period of the war. 

The production from the B.T.H Birmingham Works of medium-sized A.C. and 
D.C. industrial and flameproof motors and generators, was urgently required in the 
period immediately preceding September, 1939, for equipping factory extensions 
and for driving machine tools which were being built as fast as possible against the 
eventuality of war. Thus, both before and after the outbreak of hostilities there was 
a great demand for the normal products of this factory, but later, as the war progressed 
and the demands of the services changed, new electrical devices were required 
for weapons of war, so that the Works concentrated more and more on the 
construction of special machines rather than equipment for war factories. 


High speed anti-aircraft sheil fuse spinning equipment made at the B.T.H Birmingham Works 
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В.Т.Н Newcastie-under-Lyme factory—a subsidiary of the B.T.H Willesden Works, showing 2-pounder shells being 
produced in large numbers 


А considerable amount of work was done at the Birmingham Works in connection 
with Radar, the equipment manufactured including over 10,000 high-frequency 
alternators, over 33,000 selsyn units, and 3,000 amplidynes, all of which were of 
a special nature and were designed and developed by the Company. 

Several thousand new generators were made for Army and R.A.F. mobile 
workshops, and some of these generators which went to France before Dunkirk 
were captured and used by the Germans without any change being made; they 
were subsequently recaptured after “ D ?? Day and put to further use by our own 
forces. 

For driving mobile cranes, used by the R.A.F., over 3,300 generators and 7,500 
motors were manufactured, while for mobile Army bakeries hundreds of D.C. 
motors were supplied. A large number of geared motor units were made as standard 
equipments for use in the mixing of explosive powders. 

In connection with the development of special shell fuses required for use against 
high-flying aircraft, special fuse-testing equipments were built, enabling fuses 
to be spun up to 30,000 r.p.m. in varying degrees of vacuum,.and their behaviour 
to be observed. 

Important aircraft development work was also carried out at Birmingham. 

The Willesden Works actually commenced the manufacture of armaments in 
1935, and from a modest beginning an increasing amount of war work was undertaken 
until at VE Day about half this switchgear factory's resources was employed on 
armament products directly required for the services. 
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The peace-time output of switchgear, the normal product of the Willesden 
Works, was also maintained, and equipments were installed in power stations 
providing essential electricity supplies, and in plants engaged on war production. 

Following the early success achieved by the Willesden Works in the manufacture 
of anti-aircraft shells, a request was made by the Admiralty to build, equip, and 
operate a subsidiary factory at Newcastle-under-Lyme for the manufacture of those 
devices. The design of this factory was commenced in September, 1939, building 
started in January, 1940, and the first 10,000 high-explosive shells were despatched 
by August, 1940. By VE Day, production of various types of shells had reached 
20,000,000 and igniters over 10,000,000, in addition to which many other 
miscellaneous products were manufactured. 

In common with certain other B.T.H Works, Willesden manufactured a very 
large number of aircraft components. This work was executed for the Westland 
Aircraft Co., and included the production of parts for such aircraft as the Lysander, 
Whirlwind, Spitfire, and Seafire. 

Radar equipment was also made at Willesden in conjunction with the Rugby 
Works. 

Working on the principle of the roller prop release used on oil circuit-breaker 
operating handles, B.T.H engineers at Willesden developed a bomb release, of 
which 100 were produced for test as a basis for bulk manufacture by armament 
suppliers in this country and in America. This bomb-slip proved eminently reliable 
and was a substantial contribution to aerial warfare. Earlier designs of bomb-slip 
were also manufactured, and many thousands supplied for use on Lancaster and 
Halifax aircraft. 

Mountings and elevator gear for the six-pound tank guns which were so successful 
in the battle of El Alamein were also manufactured, together with similar equipment 
for the 95 mm. gun. It is noteworthy that the Willesden factory was the first to 
produce equipment for over 1,000 Crusader, Cromwell, and Churchill tanks. 

Various switchgear equipments for gun laying and midget submarine control 
were manufactured ; the midget submarine which torpedoed the German battleship 
Tirpitz was equipped with B.T.H gear. 
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Chapter XVII 
OTHER KINDS OF WAR WORK 


HE B.T.H Company manufactured many other devices and machines of 
a widely varied nature which, although perhaps less spectacular than those 
already described, were equally important to the war effort. For instance, 
thousands of Wellington bomber parts, auto-timing devices, aircraft electric motors, 
generators, switches, compressors, and servo-motors for auto-pilot control, ampli- 
dynes for servo-position control, aircraft cameras, tank components, aero-engine 


Transportable 500 kW. turbo-generator for Russla, made in the Rugby Works. Up to the end of 
1945 forty of these sets had been supplled 


stands, mines, and shells were made ; while such armaments as anti-aircraft gun 
components, searchlight projectors, Duplex pistols for torpedoes, and depth-charge 
cylinders, totalled many hundreds. 

In addition to all this direct armament work, normal peace-time products of the 
B.T.H Company were urgently required for war production purposes. For example, 
a considerable amount of work was completed on turbo-alternators for installation 
in power stations supplying power to factories and also for marine purposes. 
Equipment for five complete power stations was sent to Russia, as well as a large 
number of 500 KW transportable turbo-generators, which were used for supplying 
electricity to damaged towns as they were re-taken from the enemy. 
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On the marine side, many turbo-generators were made for frigates, sloops, 
mine-sweepers, destroyers and tankers, together with much auxiliary equipment 
for a variety of applications on sea-going vessels. 

Electric motors, totalling many thousands of horse-power, and ranging from 
fractional h.p. units to large capacity machines, together with appropriate control 
gear, were manufactured for driving plant in all kinds of factories engaged on war 
production, and in steel works, coal mines, textile mills, paper mills, pumping 
stations, etc. 

The B.T.H lamp factories produced many millions of lamps for war purposes. 
There were special lamps for use in aircraft, ships, and tanks, for signalling and 
innumerable other war applications. They produced special valves, tungsten and 
molybdenum wire, for the valve industry in general, wire drawing dies, and also 
hard metal cutting tools for the war factories, and special projectiles for anti-tank 
use. The glass for the lamps and valves was made at the B. T.H Chesterfield Works. 

Following the development of jet propulsion, further work continued on the gas 
turbine for which considerable future possibilities were opening up. 

Ship propulsion had a very promising field of application to which special attention 
was given by the B.T.H Company, while other uses for the gas turbine were for 
such applications as pumping installations for oil pipe-lines ; and for supplying heated 
air under pressure to blast furnaces. 

Mention must be made of the increasing application during the war period of 


NV TPEBEENT..-- 
PAR RUN 


kr. P». 


А huge power transformer, made at B.T.H Works, Rugby, on a 140 ton trailer en route to the docks for shipment to Russia. 

This transformer was part of an order for the first transformers to be built in Great Britain for use on a 3-phase, 50 cycle 

system transmitting power at 242.000 volts between lines. The input voltage rating is 15,750. The transformers comprise 

three single-phase units forming a 120,000 kVA bank. This was the largest bank rating for power supply yet made in Great 
Britain 
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devices such as thyratrons, ignitrons, and the like. ^ These devices were used 
extensively in connection with the B.T.H system of electric welding control. 

To assist in the understanding of this new technique, the Company was called 
upon by the Government to produce an instructional film on the subject. This 
work was done by the film unit of the Research Laboratory, and the film was 
shown extensively to manufacturers throughout the country to enable them to 
understand the advantages to be obtained from this method. 

In connection with the manufacture 
of magnesium during the war, the 
Company supplied to Magnesium 
Electron Ltd. 24 motor-generators. 
Three gave a D.C. output each of 
2,500 KW, 10,000 amp., and 21 gave 
an output each of 3,500 KW, 10,000 
amp. These sets worked in groups, 
giving a combined total D.C. current 
of 240,000 amp. 

One of the most interesting rolling 
mill drives put into service during 
the same period, was in connection 
with a 4,000 h.p. variable speed 1,050 
volt, D.C. motor for driving a three- 
high jobbing mill belonging to The 
South African Iron & Steel Industrial 
Corporation. This motor was to be 
supplied from the A.C. 5o cycle, 
11,500 volt mains, through a battery 
of six pumpless steel tank rectifiers. 
The equipment utilises grid control 
for starting up, or inching and pro- 
tective purposes. Апу one of the 
six rectifiers can be disconnected 
without interfering with the operation 
of the remainder, thus giving a large 
margin of safety against interruption 
of the use of the mill. 


8. ы The last of four 75,000 KW turbo- 
High speed Type OH breaker with a tested rupturing capacity alternators ordered for the County of 
of 750 МУА ак 6-6 kV, installed in 1942. London Electric Supply Corporation 


at Barking was put into commission 
in 1940, thus bringing the total output of B. T.H machines installed in that station 
up to 300,000 KW. | 
During the years 1939-1945 the demands of war precluded the undertaking of 
large development programmes in new designs of switchgear, and the Company's 
activities in this sphere were concentrated mainly on improvement of existing 
designs, materials, and manufacturing methods. Nevertheless, with the success 
of the low-oil-content circuit-breakers introduced in 1938, and the developments 
which were known to have taken place on the Continent just prior to the outbreak 
of war, the Company's switchgear engineers at Willesden gave a considerable 
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amount of attention to the possibilities extant in entirely oil-less breakers. Research 
and experiment proceeded whenever circumstances permitted, until in 1943 the 
Company's first air-blast breaker was available for test. 

Entirely revolutionary both in concept and design the B.T.H “ Aeroblast " and 
“ Aerojet " breakers used air stored at 230 lb./sq. in. pressure for current interruption 
and arc extinction, and to provide the energy for the opening and closing operations. 
To provide this air power, the breaker equipment included automatic compression 
plant with special apparatus for drying the air by refrigeration. 

The breakers, which employed resistance switching, gave a particularly satisfactory 
performance on the test bed, where exhaustive tests revealed several outstanding 
Characteristics. It was established that the interrupting performance was, for all 
practical purposes, almost entirely independent of the inherent re-striking voltage 
severity of the circuit and switching over-voltages were limited to a safe value. 

Six * Aerojet " breaker installations were completed in the Willesden Works for 
the Andover substation of the Central Electricity Board. These were made to 
operate at 132 KV. Other breakers of the same type for 66 KV were also made for 
the Government of Madras. 


The modern link between power station, substation, and 

transmission line—the 1945 B.T.H “Аегоіес” air blast 

circuit-breaker, available with ratings up to 3,500 MVA at 
132 or 264kV 
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Chapter XVIII 
CHANGES IN STAFF AFTER FORTY YEARS 


HE second World War coincided with the completion of the first forty years 
of manufacturing activities by the Company. Тһе passage of time had taken 
its natural toll of the original staff, many of whom had died during this period. 
However, during the war in particular, the Company lost heavily by the death of a 
number of its senior staff, one after another. It also suffered to a considerable extent 
by the retirement of several well-known officials who had grown up with the 
Company, and it is thus impossible to avoid the somewhat formidable record of 
obituary and valedictory notices which follow. 

Between 1941 and the end of 1945, death 
claimed no fewer than fourteen victims, high 
officials of the staff. Amongst these were 
the Chairman of the Company, W. C. Lusk, 
and the Commercial Director, J. L. Wilson. 

Lusk died very unexpectedly in February, 
1944. Ав related earlier in these reminis- 
cences, Lusk had joined the Company in 
I9IO, when he was appointed Manager of 
the Foreign Department. His rise was rapid, 
as shortly afterwards he was elected a director 
of the Company. Lusk was an indefatigable 
worker who spared neither himself nor his 
subordinates in the performance of their 
allotted tasks. He was a strong man and a 
zealous guardian of the В.Т.Н traditional good 
name. His quality of mind was analytical. 
He would quickly seize upon any possible 
flaw in a line of argument, and his personality 
dominated any meeting at which he was 
present. Lusk successfully steered the Com- 
pany through some very difficult years and " 
the B.T.H staff admired and was proud of him. W. C Lot 

Although born an American citizen, he 
eventually became a naturalised British subject. 

At the time of his death, in addition to being Chairman of the Company, he was 
Deputy Chairman and Managing Director of A.E.I. Ltd., besides being Chairman 
of Ferguson Pailin Ltd., Deputy Chairman of Metropolitan-Vickers Electrical Co. 
Ltd., The Edison Swan Electric Co. Ltd., and a director of many other companies. 
He administered all these offices with marked ability. 

J. L. Wilson, Director and General Sales Manager, had died some months earlier, 
in April, 1943. Wilson had been a member of the Board since 1927. He was also 
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a director of Ferguson Pailin Ltd. and of Albert Frost & Sons Ltd. He had 
been a member of the Council of the В.Е.А.М.А. from 1928 onwards, and in the 
years 1937-1938, was its Chairman. 

One of the tasks which fell to Wilson when the A.E.I. was formed was the not 
easy one of implementing the agreement and getting the various commercial depart- 
ments to co-operate harmoniously with other members of the group, which hitherto 
had been keen competitors. A generous policy of give and take had to be observed, 
and in this Wilson succeeded and laid the foundation of a working partnership 
with those who had previously been looked upon with 
something akin to antagonism. 

The names of other prominent men who died, taken 
in chronological order, included R. D. Given, C. R. 
Crampton, C. P. Banham, F. P. Whitaker, C. H. 
Naylor, C. Vandermin, O. S. Nichols, D. Weir, H. W. E. 
Hall, J. E. Betts, F. G. B. Hill, and E. C. Coote. 

Given died in February, 1941. He was Head of the 
Industrial Engineering Department. He joined the staff 
of the Power & Mining Dept. in 1913, under W. J. Larke. 
This department evolved into the Industrial En- 
= gineering Department. While Head of the Department, 

he used his wide experience in solving many difficult 
А y/ problems relating to electric driving in industries such 
as mining, rolling mills, paper making, etc. 

В. D. Given, B.Sc., Wh.Ex. Given was succeeded as Head of the Department 

by his chief assistant, W. J. Pool. Pool had joincd 
the Company in 1914, and had held executive positions in the Testing 
Department. He afterwards transferred to the Industrial epe Department 
and was concerned particularly with problems relating to rolling mills and paper 
miUs. He was closely associated with R. D. Given in tbe development of paper 
machine sectional drives. 

C. R. Crampton, Chief Cashier at the Rugby Works for many years, died 
on Christmas Eve, 1941. Crampton joined The British Thomson-Houston Co. 
in London in the year 1896, and was one of those who was transferred to 
Rugby in 1901. 

J. Hammond, Cashier of the Birmingham Works, was appointed to succeed C. R. 
Crampton as Chief Cashier at Rugby. 

In August, 1942, C. Proctor Banham died. Banham had been 
on the B.T.H Co.'s staff for 26 years; and during his last ro 
years had represented the Company on various 
committees of the British Electrical & Allied 
Manufacturers! Association. 

Banham was succeeded by D. Weir, who had 
some years previously, been Manager of Plant 
Sales Department. 

In October, 1942, Е. P. Whitaker died 
after 38 years with the Company. Whitaker’s 
name will always be associated with the 
work he did on rotary converters, and mer- 
C. В. Crampton сигу arc rectifiers. Аг the time when К. С. C. Proctor Banham 
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Clinker was beginning to investigate rotary problems, Whitaker was appointed to 
assist him. Clinker took over research work in 1907, and Whitaker was then given 
charge of rotary converter design. Some of the contracts for converting plant were 
the largest of their kind ever placed in this country, and nearly all cases involved 
an advance on previous design. Motor converters and mercury arc rectifiers 
then claimed his attention. Не designed the first 600-volt steel tank rectifier 
manufactured in Great Britain and put into successful operation on the London 
Underground Railway. For the electric railways in Australia, Poland, Brazil, and 
South Africa he developed large steel rectifiers for D.C. voltages of 1,500 and 3,000. 


F. P. Whitaker, М.1.Е.Е. 


He was the first to solve the problems of automatic combined direct and inverted 
operation of large rectifiers on electric railways. This was carried out on the South 
African Railways, where regenerative operation on long gradients was a feature of 
the Natal section. He also developed high tension steel tank rectifiers for D.C. 
voltages up to 30,000 for radio broadcast stations. 

He developed sealed glass bulb B.T.H rectifiers, and finally the B. T.H pumpless 
steel tank rectifier. 

It may fairly be said of Whitaker that he was more closely associated than anyone 
else in this country with the development of electrical converting apparatus for 
electrolytic and traction work, and his name was well known throughout the electrical 
world. 

J. C. Read, who had assisted Whitaker, was made responsible for the design of 
mercury arc rectifiers, after Whitaker's death. 

In March, 1943, C. H. Naylor of the Turbine Sales Dept., died suddenly. Naylor 
joined the Company in 1909 as a turbine draughtsman. In the following year he 
was transferred to the Turbine Engineering Dept. and subsequently to the Turbine 
Sales Dept. in 1911, where he remained for thirty-two years. 

For many years he specialised in steam problems relating to large power stations. 
As a member of the B.E.A.M.A. Turbine Standing Committee dealing with technical 
matters he did valuable work in connection with heat consumption for feed heating 
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turbines, and with the performance of blowers and compressors. He also compiled 
the "Correction Tables for Thermo-dynamic efficiencies? published by the Turbine 
Section of the B.E.A.M.A. 

In May, 1943, C. W. Broom of the Sales Dept., Coventry, died suddenly. Broom 
had been with the Company from its earliest days at Rugby in the Meter and Arc Lamp 
Engineering Department. When the department was transferred to Coventry, Broom 
was one of the staff who went with it. At the outbreak of the first World War when 
Coventry Factory was completely turned 
over to aero magneto production, Broom 
was occupied entirely with that development. 
After the war, he was concerned with the 
commercial magneto business, where he 
became well known in the motor industry 
and a familiar figure on the Company's 
stand at the annual motor show at Olympia. 

At the end of August, 1943, C. Vandermin, 
who had been in charge of the B.T.H Export 
Lamp Sales Dept., died. Vandermin joined 
the staff of the А.С. Engineering Dept. in 
1912, and after war service transferred to O. S. Nichols 
the Supply Dept. of which he became assis- 
tant manager. Shortly afterwards he was called upon to take charge of the Export 
Lamp Sales Dept. in London, where he remained until his death. 

In April, 1944, just after the death of W. C. Lusk, Birmingham District Office 
lost its manager through the death of O. S. Nichols. Nichols had been with the 
Company for 33 years and had been District Manager at Middlesbrough and 
Sheffield. Не had only just been appointed to Birmingham on the retireme::: of 
F. Hughes-Caley at the beginning of the year. 

C. E. Webb, for many years senior assistant and travelling representative of the 
eastern district in the Birmingham area, succeeded О. S. Nichols as Manager of 
Birmingham Office. 

In the year 1945 the Company lost no fewer than five prominent men. 

In February, 1945, D. Weir of Rugby, who after the death of Banham had taken 
over the work of representing the Company on various sections of the British 
Electrical and Allied Manufacturers’ Association and the International Electrical 
Association, died. Weir had joined the Company just before the 1914-1918 war, in 
which he served. For a sbort time he was Manager of the Plant Sales Department 
before taking up his B.E.A.M.A. work. 

Weir was succeeded in office by his assistant, .---- 
H. F. Brown. = 

In the following month, Н. W. E. Hall, 
Manager of Sheffield Office, died suddenly. Hall 
had joined the Company in October, 1899, and 
had been connected with Sheffield Office the 
whole time. Не had been chief assistant to А. 
Lucas and O. S. Nichols whom he had succeeded 
when the latter went to Birmingham Office. 

Hali was succeeded as manager by C. A. Russell, 
D. Weir, B.Sc. ап old member of-the staff at Sheffield Office. H. W. E. Hall 


C. Vandermin, 
B.Sc., A.M.LE.E. 
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In July, 1945, the senior B.T.H staff were saddened to hear of the sudden death 
of their old friend and colleague, J. E. Betts. Betts had for many years held the 
position of Supervisor of Purchases of the B.T.H Co., and was Chairman of the 
A.E.I. Group Purchasing Committee since its inception in 1931. He was one of 
the oldest servants of the Company, having joined the outside construction staff in 
1900. Later he was transferred to Rugby where he became Manager of the Works 
Order Department. In 1918 he succeeded W. J. Terry in control of the Purchasing 
Department. 

Following the death of Betts, O. A. Pallett of the Coventry organisation, becaine 
Supervisor of Purchases. Pallett had joined the Company in 1912, and latterly 
had been Chief of Order and Stores Dept. at Coventry. 

In the same month, the Industrial Control Sales Dept. at Rugby suffered the 


J. E. Betts F. G. B. Hill, M.C. 


loss of Е. G. B. НШ, its manager. НШ had joined the B.T.H Company in 
October, 1919, serving under McMurtrie in the Export Dept. when he was placed 
in control of the Motor and Control Gear Sections. Afterwards, when the reorganisa- 
tion of departments took place, he was appointed Manager of Industrial Control 
Sales. 

Another old member of the Company, E. Coote, died in the following month. 
This time it was the Lamp Department that suffered. Coote joined the London 
Office of the Company in 1901, taking over the management of Lamp Sales through- 
out the country. This position he held until his death, after forty-four years 
service with the Company. 

At the end of December, 1945, Walter Smith, Superintendent of the Turbine 
Factory at Rugby, died. Smith had joined the Company in 1905 as a turbine fitter, 
became chargehand in 1908, foreman in 1911, and superintendent of the Factory 
in 1915. During his forty years in the Turbine Factory he was actively associated 
with every turbine contract handled by the Company, and was responsible for the 
high standard of workmanship which has always been maintained in B. T.H turbo- 
machinery. 

He was succeeded by ]. S. Borrington, Associate Superintendent of the 
Turbine Factory. Borrington had joined the Company as a planning en- 
gineer in February, 1941. Не was later transferred to the Leicester Blackbird 
Road Factory, where he became Superintendent and responsible for the 
manufacture of radar equipment there. For his services to the national effort, 
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he was awarded the M.B.E. 


During the war period the retirement took place of several well-known men 
including two directors, F. Fraser and F. Samuelson, as well as a number of 
departmental heads. 

The first member of the staff to retire was W. G. Groocock who had been Manager 
of the B. T.H Birmingham Works since 1921. He retired in March, 1941. Groocock 
joined the Company in 1918 when he was employed as technical assistant to Robert 
Dumas at the Coventry Factory. He became Assistant Manager there, and subse- 
quently in 1920, Manager. In the following year, 1921, he was made Manager of 
the Birmingham Works. Groocock succeeded in building up at the Birmingham 

Works one of the largest industrial motor manufacturing 
— . plants in the British Commonwealth. 

E. M. W. Boughton, Groocock's chief assistant, was 
appointed Manager of Birmingham Works on Groocock’s 
retirement. Boughton was an old member of the Company’s 
staff, which he had joined in 1910 at Rugby. After distin- 
guished war service in France, where he was awarded the 
M.C. and Bar, he re-joined the Company at Rugby in the 
Production Department under R. Dumas. He was trans- 
ferred to the Birmingham Works as Production Manager 
in 1920. 

At the end of April, 1941, E. Woodworth, Manager of the 
B.T.H Traffic Dept. retired after 43 years’ service. Woodworth 
E.M. W. Boughton, М.С. joined the Company in the London Office in February, 1898, 

and moved to Rugby when the Works was built there. When 
the A.E.I. was formed and group committees were set up, he became Chairman of 
the A.E.I. Traffic Committee. 

It fell to Woodworth to take advantage of the possibilities 
which were offered when road transport was developed after 
the 1914-1918 war, and he played a large part in the economic 
development of the new method of conveying heavy goods. 

Woodworth was succeeded as Manager of the Traffic Depart- 
ment by G. O. Pritchard, who had been his chief assistant 
since 1924. 

The next to leave was F. Samuelson, who had been a director 
since 1934. He retired in June, 1941. Samuelson had joined 
the B.T.H Company in May, 1897, and had charge of the 
Turbine Engineering Department from its inception in 1903 until 
1939, when he relinquished the post and devoted his attention ры 
to consulting work. 

Samuelson was one of the pioneers in the development of the steam turbine in 
Great Britain. Не saw it grow from the simple Curtis type two-stage velocity 
compounded vertical machine of 500 KW to the 75,000 KW multi-cylinder horizontal 
turbo-alternator as installed in Barking Power Station. He had the satisfaction of 
knowing that the machines for which he was responsible had been installed in many 
generating stations in this country and abroad, and that they were giving efficient 
service to the community. 

Francis Fraser, Director and Secretary of the Company, retired at the end of 
December, 1941, after completing 40 years service as Secretary, including 27 years 
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as a director. It was from his records of the Company's early history that these 
reminiscences were compiled. At Rugby, where he was a familiar figure, he had 
for many years been so intimately associated with the Company's activities, that 
the thoughts of the staff naturally turned to him when the name of the Company 
came up in conversation. Аз Secretary he was closely concerned with the lives of 
the employees, many of whom had had occasion to appreciate his sympathetic 
understanding in cases of personal trouble ; and it was thus easy to understand the 
very real affection with which he was regarded by those of the staff who were in 
close touch with him. 

The next Secretary of the Company was А. М. E. McHaffie, 
son of H. G. McHaffie, whose name appears in the early pages 
of these reminiscences. А. М. E. McHaffie had been Secretary 
of the Hotpoint Electric Appliance Company. 

At the end of December, 1942, F. Hughes-Caley, Manager 
of Birmingham District Office, retired after 39 years service 
with the Company. In 1903, Hughes-Caley joined the Trac- 
tion and Lighting Department under J. L. Cateaux. He 
afterwards served in the 'Traction Engineering Department 
and Supply Department. Later he became chief assistant to 
J. A. Phillips, who was Manager of Supply Department. 
On the death of Phillips he was transferred to Birmingham to Е. Hughes-Caley 
become Manager of the Birmingham District. 

In May, 1944, Т.Н. Relton, who had been Editor of '*B.T.H Activities" since its 
inception, as well as editing *B.T.H News,” and later for a few years, the “А.Е.І. 
News," retired. Relton joined the Company as a switchgear draughtsman іп 
February, 1911, and was afterwards transferred to the Publicity Department. He 
was succeeded as Editor of “В.Т.Н Activities" by P. C. Spencer, of the Publicity 
Department. 

In July, 1944, after 42 years service with the Company, W. ]. Belsey retired from 
the managership of the Marine Department. Belsey left his mark on British marine 
engineering progress, as he played a prominent part in the application of electric 
drive to ships. During his regime the B.T.H supplied the turbo-electric equipment 
for the P. & О. liners, “Viceroy of India,” “Strathnaver,” and "Strathaird," while 
as related earlier in this narrative, he was concerned with the propulsion equipment 
for the United Fruit Company's ship “Зап Benito" built in 1921. That particular 
ship led to many other electric propelling installations which proved an unqualified 
success. Belsey joined the B. T.H Co. іп Rugby, 1902. He was afterwards Manager 
of Glasgow and Belfast Offices, finally taking over the B.T.H 
Marine Department in I919. 

Belsey was succeeded by W. S. Steel. Steel had joined the 
Company in 1927 and had experience in the A.C. Engineering 
Department and Industrial] Sales Department, where he was in 
charge of motor sales from 1932 to 1937. Не had been guaran- 
tee engineer for the B. T.H turbo-electric ship-propulsion plant 
on the S.S. “ Platano,” also for the propulsion plant оп the 
S.S. “Strathnaver.” Latterly he had been Assistant Manager of 
the Marine Department. 

About the same time, W. J. Cusack retired after serving forty 


Ур Зан years оп the В.Т.Н staff. Не had joined the Traction and 
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Lighting Dept. in 1903, and afterwards served in the Central Station Department, 
becoming Manager of Manchester Office, returning to Rugby in 1917 to become 
General Manager of all District Offices. 

At the end of December, 1944, C. B. Kingsford, Manager of Switchgear 
Sales Dept., Willesden, retired after forty-two years with the Company. Kingsford, 
always known to his friends as “ Charles," joined the B.T.H organisation 
in 1902 in the Testing Dept. at Rugby, afterwards going into the Construc- 
Чоп Dept. in charge of several important erection jobs. After service in 
the 1914-1918 war he returned to the Central Station Department under 
J. P. Gregory. When the switchgear section was moved to Willesden, Kingsford 
accompanied it, and on the death of G. E. Riley, in 1939, was made Manager of 
the Department. 

Kingsford was succeeded by L. Drucquer, who had joined the Company at 
Rugby in the Test Dept. Не was afterwards on the outside construction staff 
in the London district. He transferred to the Switchgear Sales Dept. under G. E. 
Riley in 1926, and was afterwards assistant manager of the department under C. B. 
Kingsford. 

In February, 1945, A. P. Young, Manager of the Rugby 
Works, retired after forty-four years service with the Company. 
During that period the number of employees had increased 
from 240 to over 27,000. Young was a man full of energy 
and enthusiasm. Не was мей known as a lecturer on works 
relationships and the like, throughout the country, and his 
services were much in demand as a speaker in industrial circles. 
He was also a well-known author of books on magnetos and 
industrial subjects. 

Young was succeeded as Works Manager by Н. L. Satchell, 
his associate manager. Satchell had been educated at Rusby 
L. Drucquer, M..EE.—— School, and had been through an apprentice course with the 
Company. During that time he was awarded a B.T.H Fellowship, лпа 
proceeded to the General Electric Co., U.S.A., for a year's experience in the 
Schenectady Works. Оп his return to Rugby his progress was rapid. He was 
appointed technical assistant to the Head of the Winding Department. Shortly 
afterwards he was appointed Planning Engineer, while in 1940 he became Assistant 
Works Manager, and in January, 1945, Associate Manager. For the part he had 
contributed to the B. T.H war effort, he was awarded the M.B.E. in 1944. 

In the same month, H. G. Rowe, Manager of Turbine Sales Dept., relinquished 
his post on account of his health, and passed into virtual retire- 
ment, although he was retained by the Company in a consulting 
capacity. Rowe's departure was a blow to his friends, by whom 
he was always known as “Gordon.” Rowe had joined the Com- 
pany in the Construction Department in 1911, afterwards serving 
under J. P. Gregory in the Turbine Sales Department. In the 
1914-I918 war he saw service in France, was awarded the O.B.E., 
and was mentioned in despatches. He became manager of the 
department, on the death of J. P. Gregory, in 1930, and since 
then was directly associated with the great increase in the 
importance and volume of turbine business secured by the : 
Company. Н. L. Satchell, M.B.E. 
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Rowe was succeeded as Manager by C. K. Bird, who had joined the Company 
as a student apprentice in 1919. He became a member of the Turbine Sales staff 
in 1922, and was appointed Assistant Manager of the department in 1943. 

Miss G. M. Brooks of the Plant Sales Dept. retired in March, 1945. Miss Brooks 
joined the Company in 1896, a very few months after it had been re-formed under 
its present title, The British Thomson-Houston Company, Ltd. Тһе staff 


H. G. Rowe, O.B.E. C. K. Bird, B.A. 


in those days could almost be counted on the fingers, and the engagement of 
a little girl as junior clerk was an important matter, almost demanding the sanction 
of the Board. When the Rugby Factory was built in 1901, 
the nucleus of the staff was drawn from 83 Cannon Street, 
and Miss Brooks, who by then was known to the staff as 
“Topsy,” was one of those who went to Rugby, where she 
remained until retirement from the Company. 

Another old member of the staff was the next to leave when 
E. B. Tuppen of the Control Gear Engineers, retired on July 14th, 
1945. Readers of these reminiscences will 
recollect Tuppen's name appearing in the 
earlier pages. He joined the Company in 
1903, and specialised particularly on trac- 
Miss G. M. Brooks tion control gear. 

Тре same month saw the retirement 
of James P. Gregory, who had been chief assistant to the 
Secretary since 1911. Gregory was one of the oldest mem- 
bers of the staff, having joined the Company in London 
in 1898 as Assistant Cashier. He transferred to Rugby in 
т9от and remained there until his retirement. 

On VJ Day, August 1518, 1945, W. Jones of the Маш 
Drawing Office, retired after twenty-six years service. Jones 
joined the Company in 1919, and was made Manager of 


the Main Drawing Office in 1922, a post which he held E. B. Tuppen 
to the date of his retirement. — Jones was an able man . mE 
and could take credit for much pioneer work. Не lived in Birmingham 


and made the journey to Rugby every day. During the war he suffered 
from the bombing of Birmingham, and the shock really caused his somewhat 


early retirement. 
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W. Jones was succeeded by P. E. Warden, who was an old member of the staff, 
having joined the Company in 1902. He was in the Drawing Office under C. C. 
Wharton in 1908, and was appointed assistant manager of Drawing Offices in 1938. 

W. H. Higham, Head of the Staff Payroll Dept. of the B.T.H Co. retired at the 
end of September, 1945, after more than forty-four years service. He joined the 
Cashier's Dept. in 1901 and had been in charge of the Staff Payroll Dept. since it 
was instituted in 1925. Higham was an example of the quiet efficient man who 


P. E. Warden W. H. Higham A. E. Browne 


could not be rattled. His task required absolute accuracy in his dealings with the 
staff while the trend of legislation during the preceding twenty years, involving such 
things as national insurance, pay-as-you-earn, and the adoption of the D.T.H 
Pension Plan, added very materially to the complications on which he appeared to 
thrive. To the staff he was naturally one of the most important men in the Company, 
and the initials *W.H.H." on salary slips, etc., would always cause a quickening of 
the pulse. 

Following Higham, A. E. Browne was placed in charge of the Payroll Department. 
Browne had joined the Company's staff in 1909 and became Higham’s chief assistant. 

At the end of August, 1945, A. Clements, Assistant Secretary to the Company, 
retired after holding that position for forty-nine years. Clements was one of the 
original members of the Company, having joined the Laing Wharton and Down 
Construction Syndicate on 23rd April, 1889,—the day that Com- 
pany was registered—as Clerk to the Secretary, W. Martindale. 
When The British Thomson-Houston Co. Ltd. was formed 
in 1896 he was appointed Assistant Secretary and held that 
position continuously until his retirement. Іп addition, 
he acted as secretary to certain transport undertakings which 
were completely equipped and controlled by the B.T.H 
Company. In тоот he succeeded Charles Н. Merz (of Merz 
& McLellan) as Secretary to the Cork Electric Tramways 
and Lighting Company, after having served for three years 
as Assistant Secretary. He retained the position until the 
Lighting Undertaking was taken over by the Irish Free State in 
1931 and the tramways abandoned. For a great many years he 
was also Secretary to the Chatham and District Light Railways 
Co., Lanarkshire Tramways Co., and other undertakings. 


A. Clements 


124 


CHANGES ІМ STAFF AFTER FORTY YEARS 


With the coming of the new regime, the following changes and appointments 
were made. 

After the death of W. C. Lusk, it was announced that H. N. Sporborg had been 
elected Chairman of the Company. There had been much speculation as to who 
would be selected, and there was much satisfaction expressed when the official 
announcement came of Sporborg's appointment. 


Н. М. Sporborg, М..Е.Е. 


Another appointment had taken place previously, when J. S. Ramsden succeeded 
J. L. Wilson as General Sales Manager. 

In May, 1944, E. H. Ball, Manager of the Transformer Sales 
Dept. was elected a director of the Company to assist J. S. 
Ramsden. Ball had been at Faraday House under Dr. 
Alexander Russell, and was afterwards at Belliss & Morcom ; 
Crompton, Chelmsford ; and Bruce Peebles, Edinburgh. Не 
joined the Company in 1923 in the Export Department under 
B. F. McMurtrie, and was appointed Manager of the Transformer 
Sales Dept. іп 1932. Ball was succeeded in Transformer Sales 
by L. G. Axe, who had been in charge of the Transformer 
Factory. 

In September, 1944, the Rugby commercial organisation was 
L. G. Axe, B.Sc, modified by dividing the Industrial Sales Department into. its 
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constituent parts under the following managers, all responsible to J. S. Ramsden:— 
Industrial Motor Sales. С. А. Hall. 
Fractional Н.Р. Motor Sales. Е. Spencer. 
Fabroil Products and Ardoloy Sales. В. J. Chapman. 
Industrial Control Sales. Е. С. B. Hill. 


Unfortunately, as previously related, Hill only survived his appointment for a 
few months. He was succeeded as manager by his assistant, G. H. Clipstone, an 
old member of the staff, who had joined the Company in 1912. 

In January, 1945, W. W. Vinsen, Manager of the Coventry Works, was appointed 
Director to assist G. M. Campbell.  Vinsen, since his appointment as Л1оларег 
of the Coventry Works, had succeeded in improving and Е the *":ctory 
output to a vast extent. In the following August Campbell relinquished the position 
of Director of Manufacture, and Vinsen was appointed to succeed him; but Campbell 
was invited to retain his seat on the Board so that his experience and counse! might 
be available under the new conditions. 

Vinsen was succeeded as Manager of Coventry Works by Н. J. Armstrong, 
Superintendent of the Melton Road Factory at Leicester, which during the war 
had been engaged on magneto production. 

At the same time, E. S. Little, Comptroller and Head of the Accounting Depart- 
ment, was elected a director. Little had joined the Company in 1912, later becoming 
assistant to the Comptroller, who was then W. Stoneham. In 1929 he was placed 
in charge of the General Accounting Department, and in 1936 was appointed 
Comptroller and Chief Accountant. 

In the same year, C. W. Stoodley was appointed General Superintendent of the 
Rugby Works under Н. L. Satchell Stoodley had joined the Company іп 1932 
and had been Superintendent of the Tool and Press Rooms at Rugby, and afterwards 
Superintendent of the Peterborough Works during the war. Stoodley was succeeded 
at Peterborough by his assistant, E. T. Muston. 

Another appointment at the same time concerned the Blackbird Road Factory at 
Leicester, where К. Н. Linnell succeeded ]. S. Borrington as Superintendent. 

The year 1945 also saw the appointments of К. С. Brandon as Manager of Lamp 
and Lighting Sales, and W. C. Huston as Manager of the Lighting Engineering 
Department. 
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А fundamental change was announced in July, 1945, when H. Warren, Director 
of Engineering and Research, was made Managing Director—a post which had 
been vacant since it was held by W. C. Lusk up to the date when he became Chairman 
of the Company. 

At the same time, F. H. Clough relinquished the position of Assistant Chief 
Engineer and was appointed Senior Consulting Engineer. This was followed by 
the appointments of А. А. Pollock and H. Jack as Chief Mechanical Engineer and 
Chief Electrical Engineer respectively. K. R. Hopkirk and G. S. C. Lucas were 
also Rp to the new posts of Assistant Chief Mechanical Engineer and Assistant 
Chief Electrical Engineer respectively. These changes did not affect the Turbine 
Engineering Dept. where R. H. Collingham was Chief Turbine Engineer. 

Another change which had taken place previously concerned the appointment of 
J. N. MacDonald in charge of the Export Dept. London Office in place of P. F. 
Lloyd, who had relinquished the post due to ill-health. 

In September, 1945, a new department was instituted at Rugby to deal with 
Electronic and Sound Reproduction Sales. V. M. Roberts was appointed Manager. 

In 1946, the Consulting Engineering Dept. at Rugby consisted of F. H. Clough, 
Dr. F. W. Carter, R. T. Coe, and C. A. Martin ; but early in the year R. T. Coe 
was transferred to Coventry Works and appointed to control the Aero and Auto 
Engineering Department which was formed to co-ordinate 
the development and design of electrical equipment for 
aircraft. 

At this time also, A. N. E. McHaffie relinquished the post 
of Secretary to the B. T.H Co. on his appointment as Comp- 
troller of A.E.I. Ltd. 

E. S. Little, Director and Comptroller, in addition to his 
existing duties, was then appointed Secretary of the B.T.H 
Company. 

About the same time, the Melton Road Factory at Leicester 
was turned over to assist the Lamp Works at Rugby. S. R. 
Eade was appointed Superintendent under G. Hamilton of 


Rugby. 
Ол the rst March, 1946, it was announced that T. Hands, Қам re Ен: 
Manager of the Willesden Works, had taken up a new position Enginering Department 
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within the A.E.I. Group as Managing Director of Cosmos Manufacturing Co. Ltd., 
and that H. E. Cox, Engineer in charge of Design and Layout at Willesden, was 
appointed Works Manager in succession to T. Hands. 


Же. 


T. Hands, O.B.E. H. E. Cox, A.M.I.E.E. 


А. л. Pollock Late іп March, 1946, А. А. Pollock, Chief Mechanical Engineer ; Н. Jack, Chief 


E ES " Electrical Engineer ; and L. J. Davies, Head of the Research Laboratory ; were 
vic С” elected to the B. T.H Board of Directors. 

appointed 

Directors 


A. A. Pollock, B.Sc. Н. Jack, В.5с., М.І.Е.Е. L. J. Davies, M.A., B.Sc. 
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Part IV : INVESTIGATIONAL WORK 


Chapter XIX 
RESEARCH LABORATORY 


EFORE the first World War, research activities were on a small scale and 
mainly directed to the solution of immediate problems which arose in connec- 
tion with the manufacture of particular lines and orders on which the Company 

was engaged. Тһе highly specialised and complex investigations which have 
become necessary—more particularly in connection with the development of lamps 
and radio—were, in those early days, quite beyond the scope and almost beyond 
the conception of those concerned with the small and inadequately equipped labora- 
tories and the few workers then to be found in the works of electrical manufacturers. 

The B.T.H Company had some small development and experimental labora- 
tories. The Ignition Development Laboratory under A. P. Young was at Coventry, 
and there were at Rugby the Experimental Electrical Laboratory under R. C. 
Clinker, and the Experimental Insulations Laboratory under H. Warren. 

In these small laboratories and in the engineering depart- 
ments and factories, the spirit of research was growing fast 
and there was an appreciation of the need for properly 
equipped and extensive laboratories, in which there could 
be a coalescence and growth of the research effort, and 
an atmosphere congenial to physicists, chemists, glass 
technologists as well as to engineers, and from which there 
could be expected a flow of ideas and, no less important, 
of men. In 1924 a new building (No. 52) was completed 
and the B.T.H Research Laboratory began its official 
existence. 

At first the staff, formed by combining the earlier Experi- 
mental Electrical and Insulation Laboratories, numbered R. C. Clinker 
only eighteen. They were led by R. C. Clinker as Chief, B.Sc., MEE. 
with H. Warren, Engineer of Insulations, as deputy Chief of 
the Laboratory. For the first four years, there were two main Sections—the 
Electrical under T. Wadsworth, and the Insulation under R. Newbound. 

In January, 1929, R. C. Clinker, for health reasons, relinquished his post as 
Chief, and devoted his attention to specific problems of research in which he was 
particularly interested. Не was succeeded as Head of the Research Laboratory by 
H. Warren. . 

Just as Clinker was a genius of experimentation, Warren was eminent as an 
inspirer of effort ; and his energy and enthusiasm were decisive factors in the growth 
and success of this young department. 

Shortly afterwards, W. B. Parker and his experimental and research work were 
transferred from the Works Chemical Laboratory to the Research Laboratory and 
this formed the nucleus of the important Chemical and Metallurgical Section. 
The Works Chemical Laboratory was retained for routine testing under B. S. 
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Back row (left to right) : R. Owen. J. Sturgess, Н. L. Palmer, D. M. Barber, Р. S. Campbell, В. Т. Rushall, B. Mooney, С. R. Bray, R. Guthrie, 
С. Gilson, F. R. Avery, С. H. M. Phillips, W. Lucas, J. F. Smith, Е. Wid nall 

Middle row (aft to right): F. Saunders, С. C. Graver, R. Adkins, Dr. |. А. V. Falrbrother, Е. H. B. Hughes, К. С. Green, Н. 1. Law, 
A. E. Smith, A. T. Ward, Е. A. Slater, С. 5. C. Lucas, H. de B. Knight, Р. W. Campbell, H. S. Lilley, |. T. Anderson, |. Jones. 
Н. Cheney, Dr. A. |. Maddock, F. С. Wadsworth 


Front row (left to right] : Miss М. Burford, Miss |. Hallam, Miss М. B. Cory. Miss F. H. Tennant, Miss E. Snowdon, T. H. Kinman. 
L. J. Davies, C. С. Garton, W. B. Parker, Н. Warren, В. C. Clinker. T. Wadsworth, В. Newbound, В. i. Martin, L. A. Barry. 


Miss S. Е. Davles, Miss E. |. Linford, Miss F. Lines, Miss A. Branston, Miss N. Harris. 
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Morgan, and later under R. Adkins 
from the Research Laboratory after 
Morgan had become Superintendent 
of the Foundry. 

By this time the work of the Labora- 
tory had increased considerably, and 
by 1930 the staff totalled 73 technical 
men. Although this now seems small 
compared with the World War II popu- 
lation of 450, it was a considerable 
research team at that time. Already 
the foundations of important future 
activities had been laid, and work on 
gas discharges, sound reproduction, T. Wadsworth, 
photo electric cells, and high frequency ыы 
engineering was beginning to stand alongside the older work on insulations and 
materials. 

Original work done on valves, photo cells, radio receivers, microphones, loud 
speakers, electric pickups and electric gramophones, built up a technique which 
resulted in the evolution of the B.T.H sound film apparatus. In 1928, on October 
I8th, there was given at the Philharmonic Hall, London, the first demonstration in 
Great Britain of "talking films.” А large audience invited by the B.T.H Company 
included Sir Oliver Lodge, Sir Ernest (afterwards Lord) Rutherford, Senator 
Marconi, and other eminent scientists. The apparatus used for this demonstration 
was called “the photophone” and was the result of several years of research in the 
G.E. Laboratories in the U.S.A. 

In 1929 the Company began building “Talkie” equipment ; and in November of 
that year the Globe Cinema, Coventry, the first of Oscar Deutsch's cinemas, was 
opened to the public with B.T.H “Talkie” apparatus, this being the first complete 
British sound film equipment to be produced. Тһе design of this and the allied 
equipment was carried out in the Laboratory in a section headed by G. S. C. Lucas, 
assisted by S. R. Eade and K. J. R. Cocke, who carried out pioneer work. The 
effort entailed the mastery of the whole talking picture art, from the recording of 
sound and pictures to the final cinema production. Тһе Laboratory designed and 
built its own sound recorders, reducing printers and reproducers. It developed 
the technique of noise analysis and of acoustical surveys of theatres ; and the first 
commercial cinema equipments were actually constructed in the Laboratory. 

Numbers of cinemas at home and abroad were rapidly equipped, and eventually 
a В.Т.Н sound reproducer and projection equipment, with thyratron dimmer 
apparatus was installed in one of the country's leading cinemas, namely the Odeon, 
Leicester Square. Тһе commercial link with the cinema trade was through the 
Sound Reproducer Sales Department under C. F. Trippe. 

Тһе first 16-mm. sound film in Great Britain was produced by the Research 
Laboratory engineers and exhibited in the Mechanical Aids to Learning Exhibition 
in London in September, 1931. р 

Тһе Laboratory was now equipped with special film facilities, comprising studio, 
developing, processing and projection rooms. Many millions of feet of film on 
all subjects, including instructional films of the highest importance and secrecy, 
were produced. 


W. B. Parker, 
Е.С. 
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A lecture in progress in the Acoustical Theatre, built іп 1930. Н. Warren addressing members of the liluminating 
Engineering Society 


Among the early films may be mentioned the Faraday film for the Faraday 
centenary celebrations, and a short film of Sir Ambrose Fleming, invento: of the 
thermionic valve. 

In August, 1931, the Research Laboratory suffered a severe loss by the death, in 
a mountaineering accident, of R. C. Clinker, who, after relinquishing the post of 
Chief of the Research Laboratory, in 1929, had continued as Research Engineer, 
and whose inspiration and advice had been invaluable. 

Clinker had joined the Company in 1895 after being at Bristol University, and 
having assisted Professor J. A. Fleming, afterwards Sir Ambrose Fleming, in 
research work at London University. He spent some time with Parshall and 
Hobart in research on the magnetic ageing of iron, the results of which were published 
in the books of these collaborators. When Hobart left the Company, the technical 
department which he had organised was left in charge of Clinker. 

Clinker was a pioneer thinker, inventor, and experimenter in all branches of 
electrical science. His name will be remembered in connection with investigations 
connected with transformers, frequency indication, radio reception, vacuum physics, 
and electrical measurements. Не was an unrivalled constructor of beautiful models 
and experiments to simplify the explanation of intricate phenomena. 

In addition to all this he was a gifted lecturer and writer, and possessed an incom- 
parable sense of humour. One is reminded of an incident in connection with talking 
films which occurred shortly before his death. The first projection theatre was an 
extemporised outdoor “bandstand”? at a suitable distance from the end of the 
laboratory from where the pictures were projected after dark. When the Acoustical 
Theatre was built, Clinker wished to buy the outdoor contraption in order to build 
himself a sleeping loggia in his garden. 

One night a violent storm blew the doors off the “bandstand,” and the dilapidated 
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structure could be seen 
defiling the landscape 
visible from  Clinker's 
office. Не thereupon 
addressed a note to his 
friend Warren—‘‘Might 
the hand of man complete 
the demolition so majes- 
tically and opportunely 
initiated by the blind 
forces of nature? P.S.— 
Can I have the firewood 2” 

Clinker had no pride 
of intellect, was utterly 
unassuming, and quite 
unselfconscious. He was 
truly one of the great Н. Warren and Sir Ambrose Fleming, inventor of the thermionic valve, 
B.T.H men. at the B.T.H Research Laboratory in 1933 

One of Clinker's earlier 
interests had been radio valves. This work expanded and led to the formation, 
under L. J. Davies, of the Vacuum Physics Section, which carried out investigational 
work into all kinds of vacuum devices including radio valves, rectifiers, sunlamps, 
photoelectric cells, and thyratrons, later to play such an important part in 
centimetric radar. 

Тһеп, round about 1930, came much study of gaseous discharges and thermionic 
cathodes, leading to a most important development and one which was destined to 
expand considerably the Laboratory's interests and the Company's manufactures, 
namely, the practical production of light from an electrical discharge. In 1933 the 
Laboratory had, within its own walls, produced over a thousand high pressure 
mercury vapour lamps of a standardised type. These were used to initiate many 
changes in lighting practice, and with them the Laboratory carried out the first 
example of discharge lamp floodlighting at the Bath Hotel, Bournemouth. 
After this early work there was considerable expansion until the Laboratory 
became one of the foremost lamp and lighting research establishments in the country. 

Groups were formed 10 provide 

Ет и! optical data, lantern designs, and to 
$ | deal with the physics of photometry 

| and colour. A glass research group 
| under J. Е. Stanworth was formed and 
later this led to a Research Laboratory 
extension situated in the Chesterfield 

Glass Works. 

Of special interest was the pioneer 

‹ work оп fluorescent lamps, the 
Р — | first high wattage mains voltage lamps 
ee —the forerunner of Е pore И 
NE | S-ft. lamps—being designed and made 
in я -— аа fa the Га. Just prior to World 
First radio valve made by R. C. Clinker in 1915. War II, the first high voltage white light 
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lamps ever put up in this country were erected on the Odeon Cinema, Leicester 
Square, and the Laboratory was responsible for the first completely fluorescent 
lighted building, using single colour lamps : this was the Masonic Hall, Edgbaston, 
Birmingham. Another point of interest was that the horizontal burning mercury lamp 
lantern, now accepted by all lighting engineers as the best form of mercury vapour 
street lighting lantern, was originated in the Lamp and Lighting Section. 
Similar records of growth and achievement can be traced in the other Laboratory 
Sections. Following Clinker's death, these were, in addition to Vacuum Physics 
under L. J. Davies, General Electrical under C. G. Garton, Electro Acoustics under 
G. S. C. Lucas, High Frequency under T. H. Kinman, Insulations under R. 
Newbound, and Chemical and Metallurgical under W. B. Parker. T. Wadsworth 
became chief assistant to H. Warren. 
Growth of By 1934 the Research Laboratory had been in existence for some ten years ; the 
Laboratory number of sections had grown from two to six, and the personnel from 18 to 105. 
The Department had by this time gained a reputation for its technical papers, 
lectures, and other contributions to scientific knowledge. In the year 1936 its staff 
contributed to learned institutions more than fifty papers, lectures, and demonstra- 
tions covering light production, sound production, electronic tubes, piezo-electrics, 
surge phenomena, fluorescence and phosphorescence, insulations, etc. 
1р 1935, after much early work on torms of portable radio sets of then revolutionary 
design, and after special investigations in industrial high frequency applications, the 
High Frequency Section, under Kinman, and indeed all the Laboratory, took an 
Television intense interest in television. А new television group was instituted at Ponders 
End where cathode ray tubes were made and direct reception undertaken. Тһе 
High Frequency Section in Rugby undertook the general planning and initiation of 
the work of equipping this section with apparatus for demonstrating high deiinition 
television reception. When the success of domestic television reception had been 
demonstrated, attention was turned to the possibility of cinema television, and the 
Electrical and Development Section designed circuits and optical systems, апа the 
Vacuum Physics Section high voltage cathode ray tubes. These efforts, assisted 
by the chemists’ work on fluorescent materials, and with the High Frequency 
Section’s general backing, resulted in the projection from cathode ray tubes made 
in the Laboratory and operating at 40 kV., of television pictures, Jow in brightness 
it is true, but nevertheless intelligible up to a size of 6 ft. by 8 ft. 
Meanwhile the insulation specialists, under R. Newbound, helped by A. T. 
Ward and R. I. Martin, were investigating and standardising all the Company’s 
insulation processes and materials, and already had developed a complete range of 
insulations. Several manufacturing units were established. 
High The Chemical and Metallurgical Section, after joining the Laboratory, continued 
Due to carry on research and examination work on materials to ensure the best specifica- 
xd tions controlling their supply and use. Considerable attention was being paid to 
the vibratory fatigue properties of strip materials, with particular reference to 
copper winding strip for electrical machines. 
The technique acquired in doing this and allied work, and especially in the study 
of materials at high temperature (the B. T.H Co. was the first to supply in 1930 a 
steam turbo-alternator set for operation at 1,000°F.), laid the foundation of the 
metallurgical research work that played such a large part in ensuring the success of the 
Whittle jet engine ; and especially in this connection should be mentioned the studies 
of creep strength of materials at elevated temperatures. Much similar work 
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concerned gas turbines with their requirements for considerably longer service life. 

АП the time on the purely chemical side much work was carried out by the 
Research Laboratory on the development of turbine lubricating oils and insulating 
oils, in which field W. B. Parker was one of the pioneers. 

The year 1938 saw many major changes. Тһе completion of the new main office 
building enabled the whole of Building 52 to be placed at the disposal of the 
Laboratory, and the sections which had become badly overcrowded both as regards 
personnel and equipment were able to use the extra space provided to lay out their 
work and apparatus in a more efficient manner. It is worthy of remark that, 
although these major alterations took several months to complete, and the effort 
involved was considerable, the normal technical work and output of the Laboratory 
was maintained. 

At about the same time a new Sound Film Laboratory was built and put into 
operation alongside Building 52 ; a new Lamp Development Laboratory, under the 
control of the Research Laboratory, was set up in the Lamp Works, and a Glass 
Research Laboratory was established. 

Also during that year, the refrigeration and domestic appliance work, having 
reached the stage at which it could be absorbed effectively by regular engineering 
departments, was entirely separated from the Laboratory. 

The Laboratory had taken an active interest in fluorescence from the inception of 
television work, and the advent of low pressure fluorescent gas discharge lamps 
gave this work an added impetus. The demand for these lamps grew so rapidly 
that the Company decided that it could not rely on outside suppliers for the necessary 
fluorescent powders, and a new building was erected for research development and 
production of these powders. In this building J. T. Anderson and his group not 
only carried out research and development on all types of fluorescent substances 
but produced all the lamp powders used by the Lamp Works. 

Withtheadventofthe 
second World War the 
Research Laboratories 
were switched, almost 
overnight, 10 war- 
time problems. They 
collaborated intimately 
with the Government 
Research Establish- 
ments and University 
Laboratories; and much 
work was done in con- 
nection with special 
radio-location | valves 
and Radar. Several 
hundred urgent Gov- 
ernment projects, rang- 
ing from chemical and 
metallurgical problems 
and schemes for de- 
fence against attacks 
on aerodromes, aircraft Fluorescence Labcratory 
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and ships, to thyratron cloud indicators were undertaken. 
This research led into many specialised fields, and 
widened the experience and knowledge of B.T.H 
engineers very considerably. 

It also enabled equipments having peace-time 
industrial applications to be evolved. For example, 
power turning—a form of electronic control utilizing 
valves, amplifying circuits, selsyns, and amplidynes— 
was developed. 

During the war the Laboratory developed a method 
of producing pure silicon for use in crystal detectors 
of radio location equipment. Another development 
comprised apparatus for checking the thermal stability 
of hydro-carbon mineral oils, in the absence of a catalyst. 

K. J. R.Wilkinson, M.Sc. This provided useful information on the intrinsic 
stability of the oils. 
In 1943, W. B. Parker became Consultant, and J. V. 
Hardwick was put in charge of the Chemical and Metallurgical Section. 

The Internal Combustion Engine Section of the Laboratory supplemented the 
efforts of B.T.H engineers at the Coventry Works by concentrating on special 
ignition problems concerned with high altitude operation and high frequency 
systems. Тһе Lighting Group collaborated with a number of official deparunents 
and assisted port authorities in their lighting problems, and developed convoy 
lighting, starlight, and blackout lighting, and applied infra-red heat treatment to 
many important processes. Remarkably high intensities of light were achieved for 
signalling lanterns. 

Тһе Research Laboratory was also called upon to participate in the scientific and 
engineering work of the development of the atomic bomb. Two members of its 
staff, К. J. В. Wilkinson and Dr. C. J. Milner, worked on this problem both in 
America and in Great Britain. 

Тһе Film Laboratory not only produced a large number of technical instructional 
films for the services on a variety of subjects, but also processed approximately 
4,000,000 feet per annum of 16mm. technical films. 

About the beginning of the war some theoretical 
work of considerable interest was started by Dr. D. 
Gabor on the dynamics of electrons which resulted in 
publications both here and in America. 

Original development work on centimetric valves was 
carried out by the Research staff at Rugby, the mem- 
bers of which co-operated intimately with Professor 
Oliphant’s group at Birmingham University. Its 
members were also in continuous contact with the 
various Government establishments concerned, and were 
engaged in continuous research, design, and engineering 
of all types of Radar equipments, ranging from ten-ton 
land monsters and robust seaborne sets, to the 
lightest air-borne units. In each of these classes different 
equipment for different operational requirements was 
demanded, and each request in turn set in motion C. J. Milner, Ph.D. 
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investigations into the most varied subjects from studies of high precision gearing to 
the electrical characteristics of new plastics. А description is given in Chapter XIII. 

In 1945 Warren was appointed Managing Director, and L. J. Davies succeeded 
him as Head of the Research Laboratory. 


B.T.H. magnetron of advanced design. 


Davies had joined the Laboratory on its 
formation in 1924, working first on radio 
valves, the latest ones at that time being the 
then famous dull emitters—the Types B4 
and Bs, and then initiated work on vacuum 
technique, thermionic emission, and gaseous 
discharges. An early feature of his work, 
and one followed continuously, was the 
recognition of the value of laboratory pre- 
production to assist in the cultivation of 
devices from the embryonic research stage 
to robust factory growth. During the war 
the Laboratory preproduction areas expanded 
to occupy a considerable area, and largely 
helped to make possible a B.T.H production 
of magnetrons, thyratrons, and crystal valves 
exceeding that of any other organisation in 
Great Britain. 

At the end of March, 1946, Davies was 
elected a director of the Company, becoming 
Director of Research. 


'The Research Laboratory now had seven main sections, with section heads as 


follows :— 
Radio and Television T. H. Kinman. 
Insulations 20.  « В. Newbound. 
Chemical and Metallurgical . J. V. Hardwick. 
Physics . . . . . Dr. C.J. Milner. 
Preproduction Engineering . L. Rushforth. 


Electronic Valves 
Lamps and Lighting 


A few months earlier, the Electrical and Development 
Section under G. S. C. Lucas was separated from the 
Laboratory to become the Electronic Engineering Depart- 
ment, with Dr. A. L. Whiteley as chief assistant. A little 
later, when Lucas was appointed to the new post of Assistant 
Chief Electrical Engineer, the active management of the 
Department became Whiteley’s responsibility. 

The constitution of the Electronic Engineering Depart- 
ment comprised broadly three sections :— 

Industrial Section . . . Dr. A. L. Whiteley. 
Cinema and Valve Circuits . E. S. Hall. 


Special Investigations апа 


H. de B. Knight. 
H. R. Ruff. 


Measurements А ; . К.]. В. Wilkinson. А. L. Whiteley, D.Sc. 
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Part V : AUXILIARY DEPARTMENTS 


Chapter XX 
PUBLICITY 


Visit of members of |.E.E. to Rugby Works in July, 1931, arranged by Publicity Department. 


DVERTISING, which now forms such an important branch of sales «*omotion, 
gradually assumed an increasingly important place with the passing с ће years. 

77 7* From very small beginnings it kept pace with the growth of the ~ompany’s 
output to become the concern of a self-contained publicity department vhich, in 
addition to handling the Company's advertising programmes was also engaged in the 
producuon of several periodicals and special publications of various kinds. Моге- 
over, it arranged functions and works visits to keep the lay and technical press and 
learned socieues in touch with the latest developments in the Company's activities. 

In the early days of the Company, however, advertising was carried on only 
spasmodically, and was in marked contrast with the scale of publicity now соп- 
sidered essential. Before 1910, the Advertising Dept. was in the hands of C. L. 
Oechsner, with a staff of two, an assistant named Allbone and a girl typist. Oechsner, 
an American by birth, had a striking personality. His stately and somewhat foreign 
appearance, and his modulated form of speech endeared him to his acquaintances 
on the staff, who used to call him “Count.” Oechsner was responsible for the whole 
of the Company's press advertising and publications. The latter chiefly consisted 
of a few small price lists covering supply articles such as small motors, rheostats, 
meters, arc lamps and incandescent lamps. "There were also occasional issues of 
larger pamphlets dealing with more technical subjects. 

In 1912, the need in Rugby for a larger development of publications describing 
the Company's main manufactures became urgent, especially where export business 
was concerned, and it was evident that the Rugby Advertising Department, as then 
constituted under Oechsner, was not sufficiently technical to deal with the situation. 
Ir was therefore decided to separate the advertising and publication phases, the 
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former being retained by Oechsner and the latter being taken over by H. A. Price- 
Hughes of the Export Department. Price-Hughes in his new department had 
associated with him, F. Viner, A. L. M. Ayers, T. H. Relton, and C. H. Chaplain. 

With the advent of the Mazda lamp, lamp advertising 
assumed major importance, and to deal with this, lamp 
advertising was separated from Rugby, and a separate 
department for handling this work was instituted in London 
at Mazda House, Upper Thames Street. 

The first lamp advertising manager was a man named 
Hunter ; but towards the end of 1911 he was succeeded by 
Frank Shaw, who with his assistant, H. E. Goody, spent their 
whole time in giving publicity to the new Mazda lamp. 

Early attempts at establishing а B.T.H journal were quite 
unofficial and irresponsible, being the private efforts of a few 
enthusiasts anxious to brighten the lives of their colleagues 
by a little fun and leg pulling. 

EE. The first effort was a small eight-page monthly started in 

1902 and called “Chit-Chat”; its irreverent comments on early 
type electric motors have been quoted in Chapter IV. It was printed on cheap paper 
and sold first at threepence and reduced to twopence in January, 1903, when a small 
advertising revenue was secured. The perpetrators were anonymous, and the 
literary efforts were almost entirely witty nonsense or sly digs at the Works and its 
leading personalities. Its life was gay but brief ; it failed to complete its first year, 
cither because the small band of perpetrators found other outlets for their enthusiasm, 
or because the printers were nervous about the possibilities of libel actions. 

This early effort was remembered by very few in 1912, when a later generation 
ot bright spirits started another private magazine. The new venture was called 
“The Donuts” magazine, and its title calls for explanation. A somewhat mercurial 
group of draughtsmen, calling themselves the D.O.“ KNUTS,” started a brighter 
Rugby campaign in 1911 by producing a play “The Adventures of Eddie Currant,” 
an original burlesque on life in the Works. With no previous knowledge of anything 
relating to dramatic productions, this group—led by T. H. Relton and F. A. 
Orchard, aided and abetted by J. S. Ramsden, J. J. Scrivener, C. W. Peyton, and a 
few others in the Drawing Office—wrote the words, made and painted the scenery, 
and produced the play in the Rugby Co-operative Hall. 

Having achieved success where nothing but. disaster could 
have been expected, they decided—with a similar lack of : -" 
qualifications—to start a quarterly magazine. This was a ps. 
16-page quarto journal, and as already mentioned, was called 
“The Donuts" magazine. It contained serious notes on 
works activities interspersed with humorous articles and 
sketches. The circulation was a thousand copies and the 
price was sixpence at first, but was reduced to threepence after 
the first number, when it began to carry a fair number of 
advertisements. 

Early in 1913 “Тһе Donuts" had enlarged the scope of their 
activities and changed their name to “Тһе B.T.H Social 
Club.” Under this new title, membership was open to any 
B.T.H employee, and several committees were set up, 


H. A. Price-Hughes 
A.M 


139 


H. A. Price- 
Hughes 


Hunter 
F. Shaw 


“Chit-chat” 


“Donuts” 
magazine 


AUXILIARY DEPARTMENTS 


az. En 


Same of the early magazines published by the B.T.H staff 


including one for the establishment of a B.T.H Institute. 
“The Donuts” magazine naturally became the official organ of the B. T.H Social 
“The Asteroid” Club, and its title was changed to “The Asteroid," named after the telegraphic 
address of the Company, i.e. ““Asteroidal.” Its character remained much the same ; 
a mixture of humour and serious matters of interest to those concerned with the 
employees’ recreation. As “The Asteroid" it ran till early іп 1915 when the war 
effort made its continuation impossible. 
An attempt was made to run.a' similar magazine at the Willesden Factory in the 
“The Wileroid” summer of 1915. This was called “The Wileroid" and was run by a committee of 
the Willesden Works staff. War time difficulties were too much for it, however, 
and it succumbed after two issues. 
The first official magazine of the Company was started in London in October, 
“Mazda House 1913. This was a 16-page monthly called “Mazda House News,” and was devoted 
DOW exclusively to publicity in connection with Mazda lamps and wiring supplies. 
Edited by H. E. Goody of the Lamp Advertising Department at Mazda House in 
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Upper Thames Street, it was well printed and illustrated, and was of course superior 
to the private ventures already mentioned ; but it only lasted till August, 1914. 

Shortly after the 1914-1918 war the Photographic Section of the Data Dept. was 
reconstituted to form part of the Publication Dept. organisation with Н. С. Jones Н. G. Jones 
as Chief Photographer. Under the new regime the B.T.H photographic staff 
achieved a great deal of success, and its work attracted a considerable amount of 
notice in the technical press. 

In 1921 C. L. Oechsner, Manager of the Rugby Advertising Department died, 
and to succeed him, А. L. M. Ayers, from the Publication Department was selected. ^. Г. M. Ayers 
Under Ayers’ management, the standard of B.T.H advertising reached a new high 
level, and in an advertising competition held shortly afterwards by the "Electrical 
Review" the B.T.H Co. was awarded first prize. Ayers left the B. T.H Co. in 1930 
to join the staff of the “Electrical Review.” 

It was then decided by the Directors to combine the Publication and Advertising 

Departments at Rugby, Price-Hughes becoming Manager of both. Тһе whole " 
department was then re-named Publicity Department, and the staff, besides the doa M 
names of those already mentioned, now included G. W. P. Page, S. S. Bagshaw, 
C. H. Alsop, B. Haddleton, J. C. Shanahan, P. H. Rolfe, J. E. Langley, L. S. Billson, 
P. C. Spencer, J. Taylor, T. A. Davies, C. B. Burnett, W. H. Bewers, Miss C. 
Н. Moore, Miss Е. Archer, Miss Н. I. В. Wood, Miss Е. W. Hancox, W. M. 
Clarke and J. Smith. 

The Lamp Advertising Department under the managership of Н. E. Goody Kus 
remained in London as an entirely separate organisation. Department 

A few years earlier the subject of magazines and house journals had come up 
again. The commercial departments had felt the need for a periodical which could 
be sent to agents overseas, district office staffs, and important customers, to keep 
tbem posted regarding the principal activities and new developments of the Company. 


B,T.H technical publications, ranging from Bulletin No. 1, issued May 1st, 1897, to B.T.H Activities, as published in 1946 
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Ап official 16-page journal was therefore started in a small way in 1925, consisting 
of engineering and commercial notes in neostyled form with a few bromide photo- 
graphs as illustrations. The first number was called “Current Topics”; but in view 
of the probability that it would develop into a more technical publication its title 
was changed to *B.T.H Activities." It was first printed in high class style in January, 
1928. During this whole period it was under the editorship of 
Thos. Н. Relton, and he developed it into a first-class technical 
journal, valued highly by its readers in all parts of the world. 

Long before *B.T.H Activities” was started, persistent efforts 
had been made to establish a welfare magazine somewhat on 
the lines along which “Тһе Asteroid” was developing when the 
war stopped it; but much patient spade work was to be done 
before the Directors felt justified in incurring the expense of a 
works magazine in addition to the technical one already 
established. However, in 1928, it was decided that an ap- 

тын жара propriation could be granted for a monthly magazine of interest 

m to the employees in this country and overseas. "The B.T.H 
News" was first issued in September of that year, with T. H. Relton as Editor. The 
first number was a 16-раре quarto magazine, but subsequent issues contained 
twenty-four pages. About 6,000 copies were sold at one penny and as it carried no 
advertisements it was not self-supporting, the loss being borne by the Company. 

One of the first acts of Sir Felix Pole when he became Chairman of A.E.I. was to 
call a meeting of Publicity Managers in the A.E.I. Group, to discuss a proposal for 
issuing a journal to embrace all the establishments of the group. Subsequ nily it 
was decided that, as from January 1st, 1931, “Тһе B.T.H News,” under it. "ditor, 
T. Н. Relton; should be re-named *A.E.I. News," and that it should be «tended 
to cover the other companies in the A.E.I. Group. 

Naturally, *A.E.I. News" was larger than its predecessor, *B.T.H Nc.s"—it 
reached a peak circulation of 15,000 ; but was much more difficult to run on account 
of the scattered nature of the numerous works and offices that had to be catered 
for. Eventually, in 1937, Relton resigned the editorship, and this was taken up by 
Е. S. Hadley at Crown House, London. Hadley had recently retired from the 
G.W.R. where he had made a success of editing the *G.W.R. Magazine.” 

Pictorial presentation of news has a strong appeal to engineers as well as to other 
people. The Publicity Department tried out the idea in 1933 with the “B.T.H 
Photo Bulletin,” this containing a record of B.T.H engineering developments in 
pictures, with brief explanatory titles. "This magazine, however, was conceived at 
an unfortunate time, in the middle of the trade depression, and it became necessary 
to abandon tbe idea of issuing it as a regular feature, on the score of economy. 

Another journalistic effort might be recorded here. Reference is made elsewhere 
to the B.T.H Girls’ Club, whose headquarters in Bilton Road is a fine centre 
for the indoor and outdoor recreation of girls at the Rugby Works ; and this club 
started a magazine of its own in 1925 called “The Firs.” This was a 16-page journal 
without illustrations or advertisements, and was issued somewhat erratically. 

In 1927 the Company acquired a substantial financial interest in the private and 
long established printing firm of Albert Frost & Sons Ltd., of Rugby. These 
printers, from the earliest days of the B.T.H in Rugby, had supplied the Company 
with printed matter, and they were in a very favourable position to render prompt 
service to the ever increasing demands of the Publicity Department, The controlling 
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interest, however, remained with the original proprietors. | 

It is interesting to compare the early publications of the Company with those of 
to-day. In respect of style the early “Bulletins” as they were called, were produced 
in typical Victorian style with florid “ornaments” to embellish the pages, and 
“cuts.” The early lists made use of line-blocks in the old tradition of wood-cuts or 
engravings. In those days paper was cheap and sectional publications were usually 


The first issue of ''B.T.H News," 
September, 1928 


The first issue of “А.Е. News,” 
January, 1931 


printed in pica (typewriter size of letters) with plenty of space. In 1897, about six 
publications were produced. Іп 1900 the issue of new lists and revisions of older 
ones raised the annual publication output to about twenty pamphlets, on such 
subjects as “Slow and Moderate Speed С.С. Motors"; “Magnetic Blow-out Auto- 
matic Circuit-Breakers"; “Tramways Wattmeters"; “Arc Lamps"; “Sewing Machine 
Motors"; and "Large (sic) Power Generators up to 2,000 KW.” 

What leisurely days they must have been when one recalls that in 1939 the quantity 
of different current publications was of the order of 5,000, varying from instruction 
tags to 120 page "specials," and covering a very wide range in the field of electrical 
engineering. Over 1,100 new publications were issued during that year. 

Even to-day after World War II, with six years of restricted manufacture of 
peace time products and paper economy, there are upwards of 4,000 different 
publications held on a maximum and minimum basis which are continually under 
review and have to be kept up-to-date. Of these, 524 new publications were 
produced in 1944. 

The history of the B.T.H monogram is interesting if for no other reason than 
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that it had been in regular use for seventeen years before it became the officially 
registered trade mark of the Company. 
Тһе earliest record of the monogram is associated with an old photograph, No. 76, 
and a very early line drawing dated February, 1900. 
The monogram originally appeared in the form of a circular disc, on which the 


design ap 
centre о 


Booklets produced to help in the training of 
new operators during the second World War 


LATHES 


CAPSTAM TURRET AND AUTOMATIC 


peared embossed with a ер 


the wire guard of one of 


Workshop Talka- No. 3. 


CENTRE LATHES 


Guide Book 
fo 


New BIH Employees 


(Межелі 


oussé stipple background, which adorned the 
e earliest electric fans marketed by В.Т.Н. 


By 1903 a version of the monogram in “line,” without stipple, had become 
established, and the style was clearly defined in Drawing TD.291, signed by J. S. 


Conover. 


The use of the monogram was extended during the following two years or more, 
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and appeared on nameplates of all sizes for all manner of Rugby electrical products. 

From time to time attempts were made to “improve” the monogram by altering 
the style of lettering ; but despite the good intentions of artists and others, the 
original design with but very slight modification, continued in use for the better 
part of forty-six years. 

It was easy, therefore, to judge of the consternation which was created in the 
year 1916, when it was discovered that the B.T.H monogram was not legally the 
Company’s registered trade mark. It transpired that the Registrar of Trade Marks 
refused to register it on the grounds that “‘initials were not capable of registration 
as a trade mark, and that a circle, even with scrolls, was too common to be dis- 
tinctive of any particular class of goods with which it was desired to connect them.” 

The matter was of such importance that it could not be left there, and on February 
28th, 1917, in the Chancery Division, Mr. Justice Astbury heard an appeal by the 
БАН Company, the case being argued for the Company Бу Мг. J. Hunter Gray, 
K.C. 

Giving judgement, the Judge said that the Company had used the mark con- 
tinuously and extensively since 1905 as a trade mark, and it had become distinctive 
of their goods. The question was, whether it was distinctive within the meaning of 
the Act. Не had no alternative but to hold that it was, in view of the evidence of 
long and extensive use. The applicants were therefore entitled to have the regis- 
tration of the trade mark proceeded with, and he directed the Registrar so to do. 

Accordingly, the B. T.H monogram, which by this time was well known in every 
country of the world, was duly recorded as the registered trade mark of the B.T.H 
Company, a symbol which has become associated with the quality of reliability. 
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Chapter ХХІ 
RECREATION AND WELFARE - 


М the early days of the century entertainment in Rugby had to be mainly arranged 
by the B.T.H employees themselves, and some very good concerts resulted 
partly from the discovery of talent amongst the staff, and partly from the efforts 

of some members in getting artists to come to Rugby. One man who was particu- 
larly energetic in this direction was E. J. Allistone, a member of the Accounting 
Department, who organised many successful concerts in the Co-operative Hall. 
The only other place of entertainment at that time was the Theatre Royal, which 
was crudely constructed of wood, and had a corrugated iron roof with many perfora- 
tions. This theatre was situated in Railway Terrace, opposite the Police Station. 
Many a melodramatic oration would be lost in the noise of a hailstorm on the roof, 
and sometimes brought to a premature end in the middle of a tense scene. А clear 
view of the stage was not always possible on wet days, as some of the audience used 
umbrellas to protect them from the rain which came through the roof. 

In due course the roller skating craze reached the town and a skating rink was 
built near the derelict theatre. This provided exercise and amusement for a good 
many while the craze lasted. Тһе rink was subsequently acquired by the В.Т.Н 
Company and used as a lamp store. 

It was recognised that the growing population of Rugby needed recreation, and a 
small theatre on modern lines was built in 1910 not far from the old one previously 
mentioned. Under the name of “Тһе Hippodrome,” and later “Тһе Prince of 
Wales Theatre,” this building endeavoured to cater for the dramatic tastes of Rugby. 
It was not very successful, however, and although the management tried hard— 
with such stars as Owen Nares in “Old Heidelburg”; Sidney Fairbrother in “Тһе 
Jeffersons”; The Lena Ashwell Players ; Pavlova ; light opera and musical comedy, 
with plays by Shakespeare and Shaw—the players mostly gave first class shows on 
a fine stage to a small and half filled auditorium. 

This was difficult to understand because there was no other theatre within a 
12-mile radius. Тһе probable reason was that the theatre was built in the lower 
part of the town—rather out of the way for most people. 

'There was at least one week in the year, however, when the theatre was well 
filled, and that was when the B.T.H Operatic Society gave its annual performance 
of Gilbert and Sullivan operas. Тһе Society was formed in 1912 and practically 
everybody taking part in the ipeormenece gom the musical director to the pro- 
gramme seller—was connected directly or indirectly with the B.T.H. 

For this Society, the large stage was a great boon, but the small auditorium proved 
a financial handicap. Nevertheless, the Society managed to give successful per- 
formances of the Gilbert and Sullivan operas until the theatre was converted into 
the Regal Cinema. 

While the operatic productions gave an outlet for many B.T.H employees with 
musical ability, it was soon discovered that there were good instrumentalists in the 
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W. M. Clarke, conductor, between W. L. Curley and W. Malin. 
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B.T.H Military Band, in 1929. 
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Club house of the B.T.H Recreation Club, on the Hillmorton Road, Rugby 


Works and a military band was formed in September, 1913. This band gave its first 
public performance in the skating rink already mentioned, and eventually became 
one of the well known works bands in the Midlands. 

Outdoor organised recreation was a matter that demanded some attention in the 
early days and this was taken care of by the Thomson-Houston Athletic Club 
(formed in London in 1899 and transferred when the staff moved to Rugby). Cricket 
and football teams played on a small field rented in Clifton Road. 

Early in 1913 an unofficial B.T.H Social Club was formed mainly by а group of 
enterprising draughtsmen. This Club, proving a success, it became evident that 
there would soon be two important associations developing along independent lines 
in the B.T.H organisation. The more active members, therefore, began to confer 
with a view to the formation of a single Recreation Club with sports fields and club 
premises. Plans were drawn up for a proposed club house, but the first World 
War upset all schemes of this kind and the matter was not proceeded with until 
peace was restored. 

Preliminary steps, however, were taken in 1917 by the merging of these two 
clubs into the Thomson-Houston Athletic and Social Club. 

In July, 1919, the Company purchased a 15-асге piece of land in Hillmorton 
Road, and this was laid out with bowling greens, tennis courts, cricket pitches, 
football and hockey grounds. A club house was erected on this ground and has 
since been enlarged to provide ample dressing room accommodation, shower baths, 
refreshment rooms, and club rooms for the various sections, whilst the name of the 
club was changed to “Тһе B.T.H Recreation Club." Тһе secretary of this club 
was a full time paid official of the Company and something like 4,0co employees 
became members. 

In the offices and some parts of the Rugby Works—such as the Lamp Factory— 
the number of girls soon became considerable, and a girls’ club was started іп 1912 
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Gathering at B.T.H Club House in 1944 of veterans of the B. T.H Company. Each year old employees are entertained 
by the Company. 


to serve as a centre of recreation and self education for the members. Тһе club 
started in a small way in a house rented in St. Matthew Street, and later moved to 
the commodious premises known as The Firs in Bilton Road, which the Company 
purchased for this purpose. Тһе girls had no financial worries in connection with 
this club, as the house and grounds were maintained by the Company, who also 
provided for the services of a full time secretary. 

Mention should be made here of the B. T.H. Ex-service Association which was formed 
after the 1914-1918 war, and which has been of great assistance to its members. 

July, 1935, saw the inauguration of the B. T.H Staff Pension and Life Insurance 
Plan, which with the enthusiastic support of Sir Felix Pole had been worked out 
by G. M. Campbell, Director of Manufacture. Such a scheme had been agitating 
the minds of the staff generally for many years ; but nothing practical had taken 
shape until Campbell set himself to tackle it. Неге, his insight and statistical 
abiiiiies had full scope, and the plan proved to be one of the best contributory 
schemes іп the electrical industry. Indeed, in the minds of the staff, Campbell's 
name came to be chiefly associated with this beneficent and most necessary develop- 
ment. 

Very little has yet been said of the human side of the В.Т.Н organisation as it 
affected the general mass of the workers in the factories. Although the Company 
possessed a happy record in this field, it was determined to organise it systematically 
in 1932 when the Works Manager, А. P. Young, instituted a Personnel Department 
under the direction of K. F. Kingwell. 

The chief duties of the Personnel Department were to 
ensurc friendly relations between the workers and the manage- 
ment, and to see that conditions of work were made as pleasant 
as the necessary regulations would permit. These duties 
included the engagement and transfer of labour, insurance, 
recreation, ambulance, canteen, and general welfare. Тһе lack 
of personal contact almost inevitable in a large organisation, 
which tended to render it difficult for workpeople to appre- 
ciate the necessity for arbitrary rules and regulations, was thus 
minimised and every effort was made to ensure that new 
workers soon became one of the family. 

There can be no doubt that in 1940 and afterwards, war 
conditions were responsible for a closer association berween K. F. Kingwell 


149 


Ex-service 
Association 


Staff Pension 
Plan 


Personnel Dept. 


E. Procter 


AUXILIARY DEPARTMENTS 


the employers and trade unions in industry, and workers 
began to feel that they were much more than mere cogs in 
an industrial machine. Recognition was given to this feeling 
by the formation of Joint Production Committees composed 
of representatives of the management and trade unions. 

The new understanding of each other's problems obtained 
through these committees, and the discovering of a broad 
basis of common interest, laid the foundations upon which the 
structure of industry could be built in the post war era. 

Early in the war Kingwell retired from the Personnel Dept. 
to become superintendent of the Small Gear Assembly 
Factory, and was succeeded in the management of the 


Personnel Dept. by E. Procter. 


The Archbishop of Canterbury (Dr. Temple) photographed when he visited the 
B.T.H Rugby Works on Sunday, June 14th, 1942, to canduct a service for 
employees. From left to right : Н. М. Sporborg, the Rev. T. Evans, the Archbishop 
of Canterbury, A. P. Young, and the Rev. H. W. Baines (Rector of Rugby) 
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Chapter XXII 
EDUCATION AND TRAINING 


HE B.T.H Company was a pioneer in the matter of organising training and 

educational facilities for its apprentices who would become the engineers and 

craftsmen of the future. Much consideration was given to training problems 
both prior to and during the first world war and the training courses then devised 
have since proved their value and the soundness of the ideas on which they were 
based. Premiums have never been accepted by the Company. 

Up to 1913, normal entry into the Company for technically trained men was 
through the Testing Department, but in that year H. N. Sporborg directed Dr. F. W. 
Carter, Consulting Engineer, to prepare a report on Apprentice Training Schemes 
with a view to building up a force of trained technical personnel. In this report 
far reaching recommendations were made and a committee was formed to deal with 
all matters associated with training and apprenticeship. Members of this committee 
included Dr. Carter, W. J. Larke, J. M. Ralph, R. Dumas, 
R. G. Hosking, and S. London. 

The initial scheme proposed by this committee covered 
the following three grades of apprenticeship :— 

(a) Special course of two or three years duration for 

college graduates. 

(b) Mechanical course of four years for public and 

secondary school boys. 

(c) Departmental course of five years duration for well 

educated boys of 16. 

Arrangements were also made for giving boys in the 
Drawing Office three years special works experience. 

Developments of training schemes slowed up during the war Е. W. Carter, MA. 
of 1914-18, but in 1917 Dr. Carter prepared a further report — 5?» MACE. MIEE. FAS. 
on the experience of the past three years. Subsequently, in 1918, the original com- 
mittee was reconstituted under the name “Apprenticeship Committee,” its functions 
being to develop a training scheme for apprentices and to decide on rates of pay 
and general conditions of employment for juniors. К. Е. Kingwell was appointed 
Apprentice Supervisor and G. A. Hall Secretary of the Apprenticeship Committee. 
Тһе new committee in 1919 introduced a scheme of courses which comprised :— 

(i) Student apprenticeship for college graduates. 

(ii) Engineering apprenticeship for ex-public or secondary school boys of 

matriculation standard. mE : 

(iii) Drawing Office apprenticeship for ex-junior technical or secondary school 

boys of approved standard. 

(iv) Trade apprenticeship for ex-elementary school boys. 

The plan introduced in 1919 became well established and many young men were 
trained as engineers and craftsmen. The importance of keeping a close watch for 
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talent and encouraging 
boys of special ability 
was early realised and 
the status of boys of 
proved ability raised 
annually by their trans- 
fer to a higher course. 

In 1931 the Appren- 
ticeship Committee was 
reconstituted under the 
chairmanship of H. 
Warren. In 1942, 
however, following 
recommendations by 
Warren, it was decided 
to appoint a full time 
chairman and the pos- 

Early apprentice training department at Rugby Works ition was entrusted to 

C. Grad who, in ad- 

dition to being chairman of the Rugby Apprenticeship Committee was also made 

chairman of the Coventry, Willesden and Birmingham Works Apprenticeship 
Committees. 

Since the introduction in 1914 of the main apprenticeship courses already referred 
to, various other courses and training facilities were being instituted. For instance, 
in 1920 it was decided to award fellowships to B.T.H employees to enable them 
to spend a year in the United States, the training given being arranged to suit each 
holder of one of these fellowships. 

In 1921 courses were started for boys in clerical occupations and girls were given 
the opportunity to train as typists or tracers. 

Another innovation to which the Company attached special importance was the 
Overseas Students! Test Course, primarily intended to meet the needs of overseas 
men who possessed a thorough theoretical knowledge but who could not find 
adequate facilities in their own countries to enable them to gain the necessary 
practical experience in handling electrical plant and apparatus. These students 
were given a course embodying a thorough electrical training in the various sections 
of the Company's Testing Department covering a period of two years. 

To enable those students trained at the B.T.H Works to keep in touch with 
one another and with the Company the B.T.H Overseas Association was formed 
some years ago. It has amongst its members men of almost every nationality. 

Another class of trainee catered for is the vacation student. A limited number of 
these, drawn from among those in training at universities and colleges, are accepted 
each year and given practical experience during the summer vacation at the Works 
at Rugby, Coventry, Willesden, or Birmingham. 

To provide training for men desiring to follow a works career, with a view to 
occupying senior executive positions in the works organization, a Post Graduate 
Course was introduced in 1936. Selected ex-apprentices received specialised training 


for two years and were afterwards appointed to positions of graduated responsibility 
in accordance with their age and experience. 


Educational schemes for apprentices have always received the Company's closest 
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1 С ae 
The Laurels, in Dunchurch Road—hostel for В.Т.Н apprentices 


attention and young men undergoing training are required to study part time at an 
approved technical school. Apprentices at the Rugby Works have the advantage 
of attending the Rugby College of Technology and Arts, taking the course of instruc- 
tion directed by its gifted principal, P. I. Kitchen. Since the earliest days it has been 
the policy of the Company to give full support to the College, this support taking 
a practical turn in the way of grants made towards the equipment. 

The Rugby Day Continuation School, which was the only school of its kind in 
existence, was opened in 1920 as the outcome of the Education Act of 1918. The 
B.T.H Company made attendance at the school a condition of employment for all 
young people between the ages of 14 and 16. 

Apprentice associations managed entirely by the apprentices themselves have 
been established at all the Company’s larger works. At Willesden a special feature 
known as Parents’ Day was held from 1929 until the war intervened. It was usually 
attended by between 300 and 400 visitors who were conducted over the Works in 
groups and were present at the distribution of awards and certificates. 

At Rugby a large house in Dunchurch Road, known as “The Laurels,” was 
acquired some years ago and equipped as a hostel for fifty apprentices, with club, 
games, and billiard rooms. There is also a gymnasium, a concert hall, workshop, 
and hobbies room. АП the equipment at the hostel is the property of the Apprentice 
Association. In addition, facilities for all kinds of outdoor sports and activities are 
available at the main recreation ground of the B.T.H Recreation Club in Hillmorton 
Road, with its 15 acres of courts, greens, and playing fields. 
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Chapter XXIII 
RECONVERSION 
T HE end of the war both in Europe and the Far East coming rather unexpectedly 


in 1945 initiated the process of reconversion to peace conditions. Some of 


the older officials who had wished to retire, but had deferred this until the 
end of the war, now felt themselves free to follow their own inclination. 
The Chairman, H. N. Sporborg, announced his impending retirement at the end 


Retirement of 


of June. This notice came as a shock to many of the staff, who had not known of ^ N. Sportorg 


his intention, and had been looking forward to his guidance of the Company's 
affairs in the changeover from war to peace conditions. 

As has already been stated, Sporborg, from the day he joined the Company in 
1902, had been persona grata to many of the older members of the staff, who had 
known him as a friend and counsellor. He was universally regarded as an engineer 
and industrial administrator of outstanding ability and broad outlook, and could 
be relied upon for sound judgment in cases of difficulty. 

Sporborg shunned the publicity that is usually given public men ; but nevertheless 
his services were in constant demand at functions both in the B.T.H organisation 
and elsewhere, particularly in the town of Rugby, where һе had always lived. He 
never claimed any oratorical ability ; but he had the faculty of putting his remarks 
in the neatest phraseology and in the best taste, so that it was a pleasure to listen 
to him. 

Sporborg, as Chief Engineer, had built up a splendid engineering staff with 
names well known in the engineering industry throughout the world. 

F. Samuelson, F. H. Clough, R. Dumas, A. P. Young, H. C. Hastings, R. C. 
Clinker, F. P. Whitaker, R. H. Collingham, A. A. Pollock, H. Jack, H. Warren, 
W. B. Parker, H. Trencham, W. J. Belsey, are names of a few of the older men 
who readily come to mind, while a host of younger men were ready to carry on the 
torch into the future. 

Sporborg’s retirement really marked the end of an epoch, and brings these 
reminiscences to a natural close. Не was succeeded as Chairman by Sir Felix 
Pole who for sixteen years had been Chairman of А.Е.1. 

Sir George E. Bailey was appointed Deputy Chairman of the B.T.H Co., and 
Oliver Lyttelton, D.S.O., M.C., M.P., became Chairman of A.E.I. Ltd. to succeed 
Sir Felix Pole. 

The future of the B.T.H Co. is in the hands of the younger men, headed by 
Hugh Warren, Managing Director. 

Thus the jubilee year of the B.T.H finds it in the throes of the changeover from 
war to peace conditions. Men and women who were in the forces are returning to 
the Company and are resuming again their industrial life. Many alterations in 
organisation are taking place and an entirely fresh outlook is being unfolded both 
at home and in the export field. The future prospects for the B.T.H Company are 
rosy. It has built up during the past half century a splendid organisation. It now 
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Chart showing the organisation of the B.T.H Company on March 1st, 1946 


RECONVERSION 


faces the next fifty years with increased strength and confidence. 

It is interesting to refer back to the early pages of this volume and compare the 
small staff which existed in the years 1900-1903 (see page 15) with the staff which 
is necessary to deal with the work in 1946. Some of the older staff referred to are 
still with the Company, as will be seen in the list of members on March rst, 1946, 
shown in the appendix which follows. 

The Company's organisation is shown on the chart appearing on the page 
opposite which contains the names of the key officials. "They in turn represent 
many hundreds of other men and women whose names, for lack of space, must 
necessarily be omitted, but who together form the B.T.H family, and are essential 
members of the whole organisation. 


THE VARIOUS WORKS OF THE B.T.H CO. ON MARCH Ist, 1946, 
TOGETHER WITH THE CHIEF PRODUCTS MADE IN THEM. 


Rugby. Lutterworth. 
Steam and Gas Turbines. Gravity Die Castings. 
Turbo-generators and Compressors. Hot Brass Stampings. 
Motor-generators. 
Rectifiers. 


Leicester, Melton Road. 
Converters and Transformers. Р 


Electrical Control Gear, etc. 
Filament and Discharge Lamps. 
Thyratron and Magnetron Valves. 


Automobile Lamps. 
Fluorescent Lamps. 


Tungsten and Molybdenum Wires. Leicester, Blackbird Road. 
Electronics. 
Coventry. Radar. 


Aero and Commercial type Magnetos. 
Aero Accessories. 

Sound Reproducer Equipment. 
Fractional H.P. Motors. 

Domestic Appliances. 


Peterborough. 
Domestic Appliances. 


Nelson. 
Willesden. Chokes for Fluorescent Lighting. 
Switchgear. Machined details for Coventry Works. 


Birmingham. 


Newcastle-under-Lyme. 
Industrial Motors. 


Fractional H.P. Motors. 


Chesterfield. 


Machine and Hand-made Glass Bulbs, Tubing Colne. 
and Rod, Mouldings. 
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Rugby Directors. 


E. H. Ball 
G. M. Campbell 
E. S. Little 
]. S. Ramsden 
W. W. Vinsen 
H. Warran 


(Secretaries to Directors) 


Miss |. Bass 
Miss A. M. Bird 
Miss G. Twigger 


Accounting and 
Collections and 
Credits. 


G. Atkins 

Miss R. Batty 

A. C. Bottrill 
Brooks 
Cleaver 
Carin 
Cross 
Davison 
Dodwell 
Edwards 
Garer 
Harris 
Hughes 
Hunt 

M. Jones 

C. Jordan 

E. Moorcroft 
W. Powell 

5. Pratt 

Е. Quartly 
C. Richardson 
E. Roberts 
W. Shelley 

Е 
G 
м 
G 
D 
.L 
‚©. 


x 
z Ё 
йа 
mf 


ETE 
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. Squire 

- Thompson 

- В 

„ Vickery 

. White 
Worthington 
Wright 


A.C. Engineers. 
B. Adkins 
L. D. Anscombe 
S. A. Choudhury 
L. J. Clark 
F. Fiechett 


RUGBY OFFICES 


APPENDIX 


РР ЗУ РУХ 


IN THIS APPENDIX will be found the names of B.T.H 
employees with the Company on March Ist, 1946, who, because 
of their service of approximately a quarter of a century or 
longer, or by reason of their particular responsibilities, merit a 
place in this record of B.T.H history. 


(45 35:39 3:39 УЛУ 45:40 4:49 4 


F. L. Fletcher trol г Sales. Мін W. M. Green P. Mills 
W. J. Gibbs Соп беа = V. E. Hall V. M. Roberts 
W. R. Holland G. H. Clipstone H. J. Harrop H. T. Sage 
Н. Jack F. Laycock E. H. Herringshaw W. L. Symons 
A. C. Lane В. А. Thornicroft F. Т. Hudson ]. б. Williams 
A. H. Maggs Е. $. Try:hail H. Judd wW. Williams 
W. McConnachie Miss E. worth 
G. E. Middleton D. уу. rd 
Е с. Parrote A. E. 
ringle G.S. А 
н fpem Data. H.C. Electronic 
Salisbury Е. C. Bonell D. H. Malpass Engincering. 
- Scratchle; І.М. Gee Е. | 
cratchley Sw. Gi Py ie A. қозса 
D. G. Smith . W. Gibson J. L. McCrone БАСА 
Е. W. Steele , F. Hall Miss 1. W. Middleton ен 
А. T. Stretton Miss D. Scrivener M. Molsher mE S 
W. Templeton В. Shorthose R. Murgatroyd A ences 
Dr. |. H. Walker J. F. Smith L. А. Nelson «А. Masan 
P. C. Taylor KR ieee J. Mow 
W. A. Nock P- Saunders 
Apprentice s: Nottingham L. J. Tul 
i о" Dr. А. L. Whitele 
Committee. А Н. Owen d E w aed 
C. Grad D.C. Engineers. В. W. Parnell К. J. R. Wilkinson 
G. A. Hall Miss D. б. Billing ТЕР. Perking 
G. A. Carrick Н. L. Petty 
, N- Dugdale н © па 
- А. Haigh E Я ion. 
В.Е.А.М.А./1.Е.А. G. M. Mellwrick W. Rawlings Elec Construction 
$i. f. Bia | Morton E. О. Read Argent 
. F. Bro: но |. Richardson . Back 
LA W. Robatham . Boddy 
A. P. E. Rout . Cheney 
Cashiers. LC. R. G. Salmon Сое 
Е А. W. Seekings oflere 
Miss G. Barker Е H. D. Shelley ; Collins 
D. Clarke W. F. Shervington - Currington 
1: Hammond А. C. Siddons ; Dashwood 
АЕ Southern А Dixi 
. Stewart . Donelly 
Consulting Drawin C. S. Stovell . Fitton 
: в Offices. B. B. Timmins Hamilton 
Engineers. W. S. Adams J. R. Tole 
Dr. Сч МГ: Саса i w Andrews um 5 Е сеен 
oug! - . е "3 О ar 
Miss G. M. Kendall E. R. Atkinson P. E. Warden 
. A. Martin H. F. Baker T. M. Wellington 
A. C. Berry H. Westoby 
CES, gu 
. E. Browning iddowfield 
Contro! Gear T. P. Cain F. M. Wilkinson 
Engineers. А. V. Chadburn W. L. Wilson 
H. V. Benns H. S. Cleaver T. H. Woodfield 
$; N: Bourne KE Cockerin R. M. Wright 
. E. Butler . А. ns 
H. T. Debenham C. G. Cooper 
Ei БЕШМ Electronig and 
В. У. Mould А. W. Gardiner S.R. Sales. Riddell 
C. J. Sarjeant L. E. Goodsell F. Baxendale Robson 
Miss E. Whitley 1. Grimshaw Miss С. |. King Sproule 
. Wise J. Graham Е. Н. Lay A. T. Whitworth 
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Export (Rugby) 
Sales. 
А. W. Cleaver 
Н. Curphey 
E. Grant 
R. C. Plowman 


Fabroil Products & 
Ardoloy Sales. 


Е. А. Angrave 
В. J. Chapman 


Factory Audit and 
Statistical. 


E. J. Cave 
E. Н. Johnson 
G. R. Lee 
F. Norbury 
A. G. Wyatt 


Fractional Н.Р. Sales. 


. Gare 

. Hubbard 

» Lealand 

, Porter 

. Shrimpton 
. Spencer 


эт 
AI»I»Aa 


General Clerical. 
Miss E. Halliwell 

S. A. E. Holdsworth 
F. T. Lambert 


Home Appliance and 
Lighting Engineering. 
B. P. Brunt 

К. J. R. Cocke 
w.G 


тай 


lars 
Industrial Engineers. 
“т, j. F. Oldham 
W. |. Pool 
Industrial Motor 
Sales. 
]. УМ. Beswick 
L. H. Bastin 
F. E. Bullivant 
Miss M. H. Byrne 
C. R. Dewar 
. Entwistle 
R. L. 
G. H. 
P. H. Goddard 
D. Golden 
H. M. Graham 
С. А. Hall 
E. Н. Haslam 
C. V. Hill 


Apprentice and 
Training. 
Bird 
Cooper 
Coote 
Downing 
Easey 
Gurney 
Hodgson 
Норрис 
Horsfall 
Kimberlin 
Malin 
Nelsey 
Peters 


x 
5 


^ nw 
#т#»тп»їтт: 


Miss 


= © 


т 
== 
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, Hutchings 
Kettla 

. Laycock 
Lucas 
MacKinnon 
Mann 
Morley . 
Pearce 

Pite 
Rogers 
Russell 
Saddington 
Sall 


тІ>» О 


x 
Зорро НОО 


Sayers 
Senlor 

. Thimbleby 
. Voss 
Watson 


x 
т: 
>-Еот»х” 


т> 
тү? 
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Insurance Office. 


ЧҮ. А. Busby 
W. H. Johnson 


Managing Director's 
Office. 


V. Halgh 
W. G. Steele 


Manufacturing 
Committee. 
A. H. Knight 


Marine. 


A. H. Baker 
D. E. Jewitt 
W. S. Steel 


Plant Sales. 


Е. Е. Caffyn 
R. М. Grant 
W. В. Green 
R. S. Jones 
J. С. Lovell 
а. McKinnle 
Miss С. Е. Stain 
L. Thomas 
М. Н. Tovey 
D. Wilkie 


Postal. 
Miss K. A. Roberts 


Publicity. 

Miss F. Archer 

S. S. Bagshaw 
Chaplain 
A. Davies 
В. Haddleton 
Миз Е. W. Hancox 
Miss О. Е. Hitchings 
H. G. Jones 

1. E. Langley 
Miss C. H. Moore 
Mra. V. M. Oscrofe 


T 


R. W. Robinson 
]. T. Walker 
d: Whales 
A Williams 

С. Wilson 


Commercial Stores. 


|. Budd 
О. F. Condon 
L. C. Cox 
|. W: Dedwell 
5. Edgecomb 
C. Gardner 
S. T. Goodwin 


о 


r»-»f£f 
22200IfP5» 


, Page 

„ Price- Hughes 
Rolfe 

. Shanahan 

. Spencer 
Unwin 

Viner 


Miss H, 1. В. Wood 


Purchasing. 

D. a Bodycote 

F. W. Clarke 

H. Crittenden 

. Pallete 
|. Peabody 
G. Roberts 
. Upstone 


Reception. 
W. H. Hopewell 


Recreation Club. 


W. L. Curley 
Research 
Laboratory. 
J. T. Anderson 
L. J. Davies 
Dr. D. Gabor 
1. V. Hardwick 
Т.Е Hughes 
1. Jones 
Mra. F. King 
Т.Н. Kinman 
. de B. Knight 
W. Lucas 
В. |. Martin 
Dr. С. J. Milner 
Miss F. M. Moss 
В. Newhound 
W. B. Parker 
1. H. Robinson 
H. R. Ruff 
Е. Rushforth 
E. A. Slater 
A. E. Smith 
J. E. Stanworth 
T. Swingler 
C. Turner 
T. Wadsworth 
А. T. Ward 
Restaurant. 


Miss R. Dawkin 

Mrs. E. Elkington 

Miss Р. Goodsell 
W Ward 


Rugby 
Representative. 
О. |. Seruce 


Secretary's and 
Comptroller's 
Depts. 


. Moss 
W. А. Renaut 
А. E. Wilson 


‚ Grant 

. Grilfia 
Harvey 
Herrin 
Hickman 
Hobley 
Humphris 
Humphris 
Jones 


гт 
in 


fo?» 
DI»ismÍmof 


E: 
Е 
9 


Moore 
Pettifer 
| Randle 
ГА Н; Randle 
Е. Scocc 
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Special Assignments. 


G. W. Batchelor 
А. S. Kettle 


Staff Payroll. 


A. E. Browne 
F. W. L. Snutch 


Stationery. 


H. A. Harrison 
A. Kingston 

F. W. Mann 

W. G. Staford 


Telex Room. 
Miss M. E. Mewis 


Traction. 


A. B. Bowater 
1. H. Cansdale 
D. W. Evans 
. Hipplsley 
‚Марр 
С. McCready 
T. біпсізіг 
$. УУ. Sullivan 
С. Walton 
Н. Wright 


Traffic. 


Miss V. Freeman 
(London) 
E. P. Morris 
(London) 


G. O. Pritchard 


Transformer 
Engineers. 


Н. О. Addicotc 
L. H. Aspinal 
Miss G. F. Collyer 

H. S. Holbrook 

L. J. N. Johnson 
K. W. MeBaln 

H. L. Thomas 

1. G. Wellings 

B. Withers 


Transformer Sales. 


L. G. Axe 
Miss О. M. Jones 
R. E. Mann 
W. S. Perkins 
G. W. B. Rodman 
М. |. Rose 
E. Thompson 
A. P. Turnbull 
А. 5. Whitney 
Turbine 
Construction. 
|. Ashton 


A. E. Bartram 
E, A. Baynham 


WORKS. 


F. Starmorc 
]- W. Trolley 

F. Ward 

] Wilson 


Control Gear. 


. Adnitc 
. Allen 

. Alton 

. Archer 
. Arnold 
. Barratt 
. Barrett 
. Baxter 


WORKS 


. Bromwich 

. Chamberlain 
‚ Davis 

. Dobinsan 
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, Shaw 
M. Stevenson 
1. Stronach 
J. W. Turner 


EPIIT < mI > no 
o 
3 
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Turbine Engineers. 


Blade 

. Collingham 
. Couling 
Davles 

. Forsling 
Fraser 

. Hultson 

. Johnsan 
Mann 
Morris 
Randles 
Slater 
Slough 
Toman 
Wall 
Wootton 


E. 
R. 

5. 
H 
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Turbo-Generator 
Engineers. 


К. R. Hopklrk 
Е. D. Pratt 
C. Stewart 


Turbine Sales. 


. Bird 
Clarke 
Evans 
Farrar 
Markland 
Nichols 
Owen 
Parry 
Spencer 
Stone 
Ward 


. Hobbs 

. Hodson 
. Hynes 
Е. W. Seymour 
. Stewart 


Bell 
Black 
Bloxham 
Bond 
Bowles 
Burbank 
Butler 
Butler 
Cleaver 
Cleaver 
Cleaver 
Copson 
Dale 
Davis 
Dawton 
Dayle 
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RUGBY WORKS 


Works Manger and senior members cf the staff at Rugby, 1st March, 1946, 


Bock Row (left to right): Т. В. Allison, M. Walker, F. Starmore, |. |. Scrivener, E. Procter, L. V. Smith, B. S. Morgan, В. H. Linnell 
Middle Row (left to right): T. Coales, W. С. Рей, F. Е. Rawson, F, W. Warren, Е. C. Merrick, E. Т. Muston, T. Holme, E. Т. Тоғы, А. Г Cave. 


Front Rew (left to right) : J. S. Borrington, Е. A. Lovett, Н. Е. Farmer, Н. Огерһсгп, Н. L. Satchell (Works Manager), C. W. Stoodley, |. M Simpson 
А. Н. Maltman, 5. В. Witt. 


б. Dumbleton А. Wright Fabrication. J. Baxter Маз А. | n 
Miss K. Ellen W. Wrighton F. W. Burbury un Brünt МУ. | 
. W. English W. 2 
FW. Eva F. Campion T. J. Chater | 
H. F. Farmer Cost Accountin Ier Clarke |. Chisholm R Jein 
F. H. Flint z- F. W. Cox D. Edmundson ь! 
Н; Frankton А. W. Allcut F. Hickton R. T. }. Grey R n 
c. T. Grane G. Beck T. Holme А. D. Hadiieia H e 
|. Green „А. W. Booth W. Hyde С. Hancocks H.C 
Е. М, Greenwood Мін arty Сата Г d jarvis. H. E. Hatton Bs n 
Р. Н. .H. . M. Lees „Сн . А. Love 
E. J. Hawel S №. C. Feil C. Osborne ad Harell ма C. |. Morean 
В, W. Hobley Н T Forrester G Ciberne H. E. Hayward A.B 
. O. Но! 2 . EN P.C 
19 Но на F. Hall О. J. Pebody ЕГА Hickman Miss F 
FLA baw Miss A. E. Haynes Н.Н. Reeve W. J. Hodge А. Revnoldi 
T. В. Lyons T, J. Hayward F. G. Кош A. L. Holmes V. МУ: Saunders 
F. C. Meyer H. W. Holyland J. W. Smith W. R. Jackson FLL. Shaw 
i Mrs. E. Kershaw A. Whitehead ін. 
Г. Е. Mitchell D. H. Jamieson 
G. H. Nelrey Маз M. M. Menham E. C. Worster T. I. Jones 
К КҮ ӘТЕШ S.H. ебпеше Е. Keeley iron and Brass 
. УУ. Palmer .H. E. C. Merrick Н 
ами. RA orm Рие Brigade. us rere 
P. G. Rayton Miss E. Rollins А. W. Aldous C. E. T. Nehey H. G. Adnite 
1. A. Robbins L. A. Turner E. R. Clarke T. O'Neill А. E. Ainsworth 
S. |. Russell Миз М. Veasey G. A. Loader 1. А. Pollard j. Allen 
A. Salmon W. |. Ward А. E. Port T. W. Preyer J- Barner 
Н. Scatton J. C. Wares C. E. Sau W. Е. J. Bird 
W. Shinkfiela С. А. Whiteman Е. W. Savage G. Botham 
G. Smith Miss ы E. Wilton General ]. T. Smith C. Bridgeman 
© ч. Sutton ESSE HERTOR Superintendent's в S Ea ICE Степ 
.$. . C. Spooner . W. Collins 
H. Tralley : " Office. E. H. Stafford G. Cooper 
J. H. Trolley Estimating and E. L. Bradburn МУ. Е, Street G. Curtls 
м т. Walker Turbine JI. Gribb С. L. Thornton 1. Dumbledon 
. A. Walker i i . W. Shrimpton 1. Vann A. ]. Hardman 
Е. Ward Estimating. F. Steane C. Warne ]. б. Hayward 
S. V. Webb R. |. Bates С. W. Stoodley ]. Warrington T. Lee 
A. Е. West P. Dyer М. H. Webb W. McCarthy 
J. УУ. Whittaker br J. W. Wood D. Mcintyre 
" Е. A. William CL Inspection. F. C. Yarwood J. w. " Ма сан 
Е м H. P. T. R. Adkins Insulation and B. $. Morgan 
Б йр н: P. $. Allison Varnish W. H. Needham 
ade ee J. M. A. N. Appleby nish. С. B. Мешітке 
A. E. Woadiord А. W. Mrs. M. Atkinson В. F. Bennett 5. Newman 
1. Wren J. T. Williams W. E. Banks E. Bland J. Pec 
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Long service members of the B.T.H Rugby Works who have served the Company for periods of 43 to 48 years, their total 
service being 1926 years. 


Back Raw (left to right) : L. Timerick, W. Thomason, P. Brown, W. бада, E. б. Robinson, А. J. Ward, L. Wigley, |. Turner, W. Seaton, C. Aldridge, 
W. Mills, T. |. Chater, P. Baxter, D. Hall. 

Middle Row (left to right) : С. H. Woods, Е.Р, Lamb, C. В. Appleby, T. W. Ргуег. J. б. Colgrave, E. Lenton, Е. Jones, A. Harris, G. Walden, С. Chase, 
1. Middleton, |. W. t. Main, б. H. Nelsey, W. Black, Н. С. Spoaner. 

Front Row (left to right) : E. В. Clarke, T. Mercer, С. |. Wills, A. Goodwin, H. Riddle, E. Harvey, W. Boff, |. W. Gaman, В. F. Bennett, В. Pain, А. б. 
Camplon, A. Е. Humphris, |. T. Dean, C. Franklin, J. W. Whittaker. 


cyrolds E. E. Bott A. Illingworth F. S. Terry Н.Р. B. Harris 
' В. Brassington G. H. Ingram R. Tildesley N. Harris 
г L. Brown H. G. Janes S. Talcher W. Haywood 
W. B. Brown Н. |. Jeacock А. W. Turner G. Head 
топ W. P. Brown W. Langhor А. Tysall P. С. Hibbs 
поп ]. Butcher C. W. Leach А. Vertigans С. L. Hodson 
А. |. Carter А. E. Lee E. H. Ward H. Howe 
ngton W. Cave E. Lenton 1. Ward W. Howe 
$. W. Clarke F. Lentoa S. R. Watson |- Humphries 
Leicester Factory L.C. Cleaver н. т Lenton A. Webb J. B. Kitchen 
ir la G. W. Coates . J. Leslie R. Webster H. E. Lister 
(Blackbird Road) А. Goleman Miss D. M. Liggins W. D. Wells W. O. Маған 
А. Alsop H. Cottrell W. T. Llayd M. Wharton S. Mander 
F. Bailey ]. W. Coupland T. W. Longhurst Н. Whittimore J. B. Mellor 
C. M. Coigrave F. Cox H. C. Louch C. Whyrran W. T. Merrick 
5. В. Cozens J. E. Cox E. A. H. Malin F. Willoughby J. Middletan 
C. E. Davies ]. D. Crabtree УУ. Maynard R. A. Wilmia E. W. Moore 
L. J. Dunkley R. Dineage W. Millership W. Waed W. Moore 
H. |. Farmer P. Doe А. W. Muscute F. Worrall Т: 
T. H. Е. Goucher ]. W. Duna ]. Newtan ]. Wrighton 
G. H. Hancock ]. W. Elkington А. Oakes B. А. York A. V. 
A. H. Hunt A. England R. Pattlson H. T. 
Ыз [таш В. Evans W. А, Pearsall Patrol. A. W. 
; H. Linne! W. J. Ewington W. Pedle 1. 

R. C. В. Lister Wins A. Pell xS M МУ: Thomason 
H. W. Littlewaod E. G. Fevers W. T. Perry W. Darl S. Timerick 
J. P. Matthewman F. D. Floyer H. W. Pulham A: Fretter. С. В. Tames 
Н. Р. Pearsall А. J. Fard Е. Е. Rawsan J. Mighall T. C. Ward 

Р. H, Power H. Ford C. Read HL Pert W. Wheatley 
F. W. Savage H. Frankis F. Reed - rese F. C. Williams 
W. C. Tanser F. C. Frost G. Richardson Pattern and G. Williamsan 
R. J. Twite T. Gamble F. Roberts с. fers H. Waad 
]. Velasco D. C. Garratt J. Robinson arpenters. C. Woolmer 
L. А. Ward A. ]. Gibbs А.Н. Robathom H. T. Abrahams 
M G. H. Wills А. Goade F. Rosier Е. Allen 
otor and ]. Б. Gould В. Е. Sanderson T. В. Allison 
Generator. J. Green Е. М. Sharman С. Barker Personnel. 
$ E. T. Griffith L. P. Blackwell Мізз N. Aldous 
A. E. Adams J. Griffith C. Boardman Mrs. Е. Atkins 
S. Adcock A. Groue A. M. Boff C. Cook 
G. A. Allen W. |. Hancack H. G. Bowles H. G. Cox 
A. Г. Barnwell A. G. Hanks T. F. Browne Miss S. 1. Elkin 
H. Bazeley S. Hardy G. W. Coles Mrs. F. M. Hann 
5. Begley А. Harris P. Commons Mes. А. A. Higgins 
Р. $. Belfort E. Hayward 1. E. Cooper H. C. Johnson 
A. V. Вейһат W. H. Healey A. Crowe W. A. Lusty 
J. Bibby Т. Heeler H. J. Crum F. A. Newman 
W. Billingham W. |. Hill T. H. Steadman G. Doody Е. Procter 
W. Bland W. E. Hipwell W. Е. Steane T. W. Drake A. B. Spencer 
1.6. Bloune H, W. Habley Е. R. Stedman W. Fisher Mrs. R. A. Swift 
W. Blundy À, У. Howlett J. Sutton W. H. S. Garratt Mra. M. F. Twite 
W. H. Bond A. Iliffe A. Tapscore Е. Hancock A. J. Ward 
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Peterborough 
Factory. 


. Adams 
Birch 
Bullen 
Cowell 
Deacon 
Dunn 
Furniss 
Hutchison 
Knight 
Lacey 
Muston 
Parker 
Pearson 
Radbourne 
Scanlan 

. Skidmore 
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. Verrler 
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Franklow 
French 
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Gare 
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Goodchild 
Goodman 
Hancock 
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Hodson 
Halman 
Hughes 
Hutton 
Jessett 
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King 
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RUGBY 


C. Williams 
А. Williamson 
C. 1. Wills 
C. W. Wilson 
Miss C. D. Wright 


Plant Engineers. 
W. Allen 
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Burton 
Campion 
Chadwick 
Colgrave 
Colley 
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Crabtree 
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Jenison 
Kendall 
Lamb 
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Liddington 
Lines 
Lines 
Loman 
McGregor 
Mace 
Maltman 
Mercer 
Montgomery 
Mulrony 
Neal 
Онога 
Раіп 
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- T. Scott 
. C. Sheffield 
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. H. Sutton 
W. Talbot 
H. Thompson 


G. А. Timms 
C. Tomes 
H. T. Trimmer 
А. Tucker 
C. A. S. Turner 
]. Turner 
]. K. Turner 
HA Turvey 
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T. Wright 
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. Beach 
. Bostridge 
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Foster 
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Goodman 
Griffin 
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Kennard 
Leist 
Montgomery 
Mentgomery 
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Scott 
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Taylor 
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Turner 
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. Welch 
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Small Tool. 


W. E. Clarke 

W. H. Hancocks 
Р. ]. Smith 

A. E. Stone 

H. H. Whitmarsh 
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. Berry 
. Burgess 
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Davies 
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Hall 

. Hancock 
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WORKS 
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Tool and Press. 


‚ Aldridge 
Appleby 
Attwood 
Barton 
Beet 

. Billingham 
Blundy 
Bolton 
Boswell 
Brandon 
Bridgeman 
. Brightwell 
Brookes 


Aapon 
momar 


srz 


z 

8 
m => 
кА» 


00$ 


2 n 
fn. хит» т> ®чз 
о 
F 
g 
ЕЗ 


rz 


mro- 


Furness 
Gamage 
Hadfield 
Haggar 
Hales 
Hall 

Hall 
Hancocks 
Hancock 
Hayes 
Heeler 
Hepworth 
Hipwell 
Horton 
Howes 
Hughes 
Hull 
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Johnson 
Judge 
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Large 
Lewis 
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W. Thacker 
А. Twigger 
Е. Twyford 
J. Vineall 
. J. Vinsen 

. Warren 
]. White 
1. Whyment 

A. Willlams 
L. Wood 
P. Woodhall 
]. Worrall 
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]. C. Bassett 

. Berry 
Bradshaw 
Brightman 
Burnell 
Campbell 
Carvill 
Chater 
Coleman 
Cousins 
Dunkley 
Dyke 
Green 
Green 
Hagstrom 
Hallam 
Hipwell 
Hodges 
Но 
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Johnsan 
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Allen 
Amos 
Armstrong 
Barker 
Barrass 
Bateman 
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Birch 
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Brasher 
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Butler 
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RUGBY WORKS-——WILLESDEN 


W. Duckett H. James A. D. Shaw Works Stores. 
T. Edmonds K. A. Johannson ]. Shears 
R. Elliott А. Johnson J. W. Shilvock Miss Ww Archer 
Е. Evans С. W. Johnson F. A. Skidmore W. Bailey 
|. P. Evans Н. Johnson С. Stafford J. H. Bale 
E. Falrholm J. Johnson M. E. Stephenson W. Bishop 
Н. W. Fallen 1. Johnson E. P. Stroud А. E. Blackwell 
W. |. Farn H. Е. Jones F. S. Tanser Ј. Н. Bowker 
А. Fellows С. Jones Miss А. Тем W. В. Burns 
1. Fennell H. Jones E. |. Thompson G. W. Chase 
F. 5. Flavell J. W. Jones Е. Thompson Е. W. Clarke 
G. C. Flinc М Jones Е. W. Timms J. Davies 
Miss N. Floyer . judge W. H. Timms J. T. Dean 
H. E. Franklin T. W. Judge F. Tompkins Miss L. Fletcher 
С. С. Franklin E. King H. Trebutt . W. Goman 
А. J. Frankton Н. Lagoe Е. Tysall T. Hall 
А. Fretter W. $. Leeson C. L. Tysall T. W. Hardiman 
P. Furness E. Lewis В. |. Upward Е, Harris 
T. Garner M. Lewis ]. H. Walton А. T. Harc 
J. F. P. Gerold F. Mann С, Ward C. A. Hawkins 
H. Gibbons F. W. Manning ]. Ward Miss M. H. Higgs 
Mrs. С, Gllbert Е. С. Marchant Е. Watts А. M. Horler 
E. Giles T. Mason 1. Warts Т. Isom 
$. W. Goode H. A. Mawby T. B. Westall C. Lovell 
J. Goodman J. H. Mawby F. Wheatley J. Lucas 
|. Greening ]. Maynard J. E. Wigs . P. Marriott 
W. Griffiths W. Meanwell t. Wigley . J. Martin 
G. T. Grubb H. Measures А. |. Willlams В. Mead 
А. Н. Gurney W. Mills S. H. Williams W. С. Morris 
Е. Сигпеу Н. Мооге Н. C. Wilmot F. Morton 
A. E. Hales T. W. Mulley W. S. Woodward P. Palls 
A. Hall G. Muston $. |. Woolmer Н. Рагзопз 
E. Hall R. Nelsey A. W. Wootton С. Е. Rogerson 
Н. Напсох W. Т. Newman 1. Worthington L. R. Rose 
1. B. Hancox R. W. Noon ]. V. Wright G. E, Seckington 
. Harratt |. Oxnard Н. Wyace 1. 
А. С. Harrowing J. W. Parriss L. V. 
B. Haycock W. T. Е. Pike W. В. 
w Hayes Е NE Powers Works Manager’s F. W. 
, Haynes . W. Quinney " H. 
F. H. Hayward А: Ratcliffe Office 5.6: 
E. D. Henson H. Read A. T. Cave 1. 
W. Непзоп Е, |. Кеесе T. Coales Miss W. 
T. H. Hewitt E, Riddy S. 1. Lovell Miss F. L. Wilkie 
C. Higgins W. Ridley Miss D. E. Payne T. Woodward 
E. Higgins E. Roberts H. t. Satchell 
W. Holden R. W. Roberts 1. Sharples 
L. C. Holder L. Robinsan 
5. Hooker P. Robinsan Works Order. 
Е г Hopkins " E Robinion = Other Works 
‚ L. Horner „ H. Robinson L. Carvill 
F. Houghton A. E. Rolfe ak Cleaver Departments. 
Н. С. House С. Rose ©. Е. бомеп С. Н. Hardwick 
C. Howe T. A. Sampaio Е. C. Hinitt A. C. T. Isaac 
F. Hubbard C. F. O. Sanderson C. E. Joynes C. Silvester 
W. Hudson Hu: Saunders T. E. Martin 1.1. Serivener 
W. С. Inwood ‚ Seaton 1. E. Ward E. T. Torbice 
Switchgear Sales. E. В. Barras H. E. Cox . Houlston 
A C. H. E. Bates А. D. Crampton . Howard 
А. С. Bower А. F. Вах А. Н. Creswell . Humphreys 
R. F. Brooker H. Bayley (Sen.) Н. S. . Hunter 
W. В. Cornes Н. Bayley (jun.} C. H. . Jackson 
G. Collyer В. F. Belton Е. А. ‚ Jeffries 
1. P. Cranmer F. Bennett с. . Jeffs 
М. Devonald Р. Berks н. W. ` Jefis 
Е. Drucquer J. F. Bingham C. M. . Jenkins 
Н. C. Goodman W. С. Blackwell T. N. Jenkins 
С. А. Johnson W. E. Bonney к.н. . Jenkins 
S. G. Leigh N. R. Boorman R. H. ‚ Johnson 
C. W. Peyton $. |. Boorman J. H. ones 
T. Rees J. ©. Bounds I endon 
Re Wve Smith Мін А. Bowler Ww. А. Kerley 
H. Tweats E. E. Bowley E. A. Gillingwater | Kerse 
A. Broadhurst a emer . Kirby 
Engineering and F. N. Burgess . H. Gloinson . Le Feaver 
A F. . M. Goodall . Leggett 
Manufacturing. H. a W. Green . Lisle 
W. S. Alderton W. T. Griffichs . Lott 
E. Alexander c. A. C. Gurney . MacDonald 
А. |. Andrews L. Cattermole Miss Р. W. Haines . Marshall 
E. G. Andrews A. E. Champion A. B. Hands . Martin 
E. T. Argent E. V. Cheney W. |. Hands | Matthews 
H. S. Ashman M. W. Clark P. H. Harding . Matthews 
W. W. Baigent Ad: Clothier H. G. Harrington . Miles 
G. Bailly А. |. О. Collens А.Е. Hill . Mitchell 
P. L. Ball G. H. Cooke B. J. Hill . Marcell 
A. E. Barlow R. H. Cooke 1 Holden Mortimer 
E. R. Barnes $. G. Cooper G. Hollis Morslock 
Miss G. A. Barnes Н. J. Copson Miss Е. М. Holton . Neal 


163 


WILLESDEN 


Works Manager and senior members of Manufacturing Departments, Willesden Works, 1st March, 1946. 
Воск Row (left to night): H. H. Bush, |. H. Eales, В. С. Snewing, W. $. Kesteven, R. L. Hitchman. 


Middle Row (left to right): C. M. Tallin, А. W. Pierson, ]. Сорзоп, А. D. Crampton, |. H. Child, В. H. Dorber, H. $. Crow. P, Е. Leggett, 
W. G. Blackwell, С. Bailly. 


Front Row (left to right): W. Jeffs, А. Creswell, C. Salisbury, H. Bates, E. Alexander, H. E. Cox, T. Hands, С. Н. Cooke, А. С. Wc: th, 5. Woolford, 
E. Watts, А. E. Kerley. 


Manager's Committee, Willesden Works, 1st March, 1946. 


Bec ee Gem ш сле. F себер. 1. М. Goodall, C. F. Humphreys. A. H. Pollard, H. Ваке», R. C. Snewing. 


os ln E rì Trencham, Н. Е. Cox, T. Hands, L. Druequer, C. W. Peyton, G. H Cooke and М. Сема 
== же ы -т- декиппет. z 
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В. Oliver 
J. Orriss 
Н. Osborne 
1. Palmer 
D. Patrick 
Pattison 
. Payne 
Perkins 


1. 
R. 
А, 
T. 
1. 
Miss ri У. Phillips 
H.C 


W. Pickles 

. Piddington 
A. W. Pierson 
Miss E. Pitcher 
A. H. Pollard 
E. Pollard 
J. Powell 


WILLESDEN—— BIRMINGHAM 


F. W. A. Prange 
В, Preece 

А. Е. Purch:se 

Е 


. Sharpe 
. Silvester 
. Smith 


.C. 
E. 
Е: 
А. 
Е. 
А. 
5. 
В. C. Snewing 
W. 
A. 


‚ Steed 
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С. E. Stratford 
А. М, Sullivan 
А. 


Міз 


А. E. Taylor 
J. F. Taylor 

Н. Тгепсһгт 
W. В. Trigues 


E. Watts 
А. C. Webber 
G. H. Weeks 
F. F. White 
W. Н. Whlttock 
L. Wilcox 
W. Wilcox 
C. E. Willlams 
А. W. Winslete 
W. H. Waadraw 
S. Woolford 
E. S, Warmleighton 
A. G. Warth 
R. J. Wrigly 
D. Wyld 


Қ олан a ATTORE TOPLESS E ДИАС Et 


Works Manager with senior and long service members of che staff at Birmingham, 1st March, 1946. 


Back Row (left to right): С. W. Knight, F. Grant, E. |. Dean, F. Parkes, J. Dunn, J. Barnett, B. Garland, С. С. Francis, С. S. Purdy. 


Middle Row (left to right) : A. Cashmore, А. |. Moulder, W. Walters, А. W. Hughes, L. Turner, Н. H. Lave, Н. Good, A. S. Rase, W. С. Toms, L. Yark. 


Front Row (left to right) : V. А. Atkinson, Miss M. Garner, Miss D. С. Smith, C. H. Morris, А. б. Cannan, E. М. W. Boughton (Warks Manager) 
А. С. W. 


Cannon, 


V. A. Atkinson 
А. W. Attwaad 
Вагпесс 
С.Н. Ваззапа 
Bates 
Bennett 
Boughton 
Cannon 
Cannon 
Cashmore 
Conroy 
Corfield 
Cross 
Dean 
Dickens 
Dunn 
Dyson 
. Elliott 


Birmingham Works 
А. 
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P. Finch 
C. H. Faster 
Miss R. Fax 
G. G. Francis 
B. Garland 
A. Garner 
Miss M. Garner 
5. Garratt 
H. Gaod 
Mrs. S. E. Gould 
А. Grainger 
F. A. Grant 
A. E. Guest 
C. F. Harding 
1. Hargest 
J. 8. Hollies 
A. W. Hughes 
W. A. T. P. Hughes 
B. H. James 
G. W. Knight 
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R. F. Turnbull, Miss N. Conroy, Miss E. M. Haywood, F. Н. Tapper. 


R. Rathbone 
C. W. Richards 
W. A. Robinson 

С. Ruston 

P. Shakespeare 


Р. В. Sidaway 
Miss D. C. Smith 
R. G. Stevinton 
d Swain 
F. Н. Tapper 
Miss E. Timbs 
G. F. Timmins 
К. Р. Turnbull 
L Turner 
R. R. Turner 
A. E. P. Walters 
W.H 
wW. 
‚ С. 
Е.Е. Willetts 
F. Т. W. Williams 
1.1. York 


COVENTRY 


Works Manager and senior members of the staff at Coventry, 1st March, 1946. 
Back Row (left ta right): J. |. Hutton, С. Mackereth, |. Peplow, C. Morton, |. А. Lathbury, S. C. Bateman, 
Middle Row (left to right) : Е. W. Hallam, E. С. Parrote, F. Parrort, №. В. Aule, О. Н. Graham, W. E. Gough, L. Griffiths. 


Front Row (left to right) : С. T. Caulton, A. Dennis, E. G. Crossling, H. J. Armstrong (Works Manager), E. Sayers (Manager Aero and Auto Equipment 
Salex), A. T. Mirchell, W. C. Lowen. 


Aero and Auto- Engineering and 


E. E. Cripps 1 ыр Hutton 1 н. Ballad 
M Я Е. G. Сгом!!п, . W. Hutton ‚ E. Pullen 
Equipment Sales. Manufacturing. A. V. Daynes t E. E. J. Huxter H.W. P) vell 
W. G. Chapman М. 1. Armstrong А. C. B. Dennis E. W. Jarrett ]. С, Rowley 
W. Emery $. C. Bass J. H. Evans E. Johnson В. Rutter 
О. М. Milestone H. Batchelor $. H. Franklin J. А. Lathbury А. T. Siac 
Е. F. Morley 5. C. Bateman A. Gadsden L. Lloyd Miss F. 5селпе 
Е. Sayers А. C. Billings Miss К. Glbbons W. C. Lowen T. F. Steat 
H. A. Seaborne A. Bradbury L. V. Gibson A. Lumley G. Talbot 
1. A. Smith Е. L. Browning W. E. Gough A. T. Mitchell C. Taylor 
W. А. Smith G. T. Caulton D. H. Graham C. J. Morton Miss К. I. Thompson 
J. P. Stone H. P. Cluley L. Griffiths J. А. Newstead A. Turner 
Е.Н. Yendall В. Т. Сое P. T. Harris Miss E. M. Owen H. H. Varney 
C. E. Cooke W. Harrison H. Owen A. Verry 
L. С. Cooper Miss E. E. Horton E. G. Parrott А. |. Vickers 
F. E. Cox Miss C. M. Humphries F. Parrott Ё. Williams 
E. C. Crane H. Hunt J. Peplow E. C. Yendall 
F. L. Hutton 


J. J. Hutton has the unique experience of having served with The Thomson-Houston 
Electric Co. of America and the B.T.H Co. Ltd., for a total period of 57 years. 

Hutton was born at Peterborough and went with his father to the U.S.A. in 1889, at 
the age of 14. He joined the American Electric Co. at Lynn (afterwards known as Тһе 
Thomson-Houston Electric Co.) as an improver. 

In 1902 he came to England to commence with The British Thomson-Houston Co. 
Ltd., at Rugby. Не almost immediately went back to America for a few months, and 
then returned to the B. T.H Co. at Rugby in 1903 as assistant foreman on the manu- 
facture of fan motors and arc lamps, remaining in that position until 1912. 

When the Coventry Works was opened, he was transferred there from Rugby and 
became foreman of the milling section, then situated on the ground floor of the Lower 
Ford Street Factory. Не has been foreman of various departments, and is still under- 
taking the duties of foreman at the present time (March, 1946). 

Hutton has four sons employed by the Company, three at Coventry and one at 
Rugby. In addition, he has a daughter who worked at Coventry for three years. There 
J. J. Hutton are also two grandsons at present in the Company's employ. 
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LAMP AND GLASS WORKS 


RUGBY, LEICESTER and CHESTERFIELD 


The Works Manager, senior members of the staff, and long service employees of the Lamp Works, Rugby, 1st March, 1946 


Back Row (15 [1 to right): |. Burt, J. Griffiths, H. Ashmore, УУ, Noon, L. A. Dosher, А. W. Broadbank, W. Radmall. 


Middle Ruw (eft is PERO) : S. Gilling, А. |. Rabbers, Miss J. E. Newton, Миз М. Waine, Miss E. M. Spraggett, Miss К. E. Hardman, V. Richards, 
. Balsley. 
Front Row ‘icft to right) : Miss F. А. Archer, F. Graham, T. J. Dagley, С. Hamilton (Works Manager), F. J. Hawkins, |. D. Sutton, Miss |. Farn. 


RUGBY and А. C. Commons R. H. Halliday Miss L. R. Meadows А. |. Tedd 
E. Costello С. Hamilton R. Melton E. Tew 
LEICESTER НД Bagley Miss 5 E Hardman, ww. ela c X: Ткотрюп 
. A. Day ‚ А. Нагазтаі . ]. Muston . E. Thampson 
(Melton Road). J. T. Deuchar Miss D. Harper Мін: J. Е. Newron Miss E. |. Turner 
А. V. Abraham L. A. Dosher Е. Нагрег H. J. Noon J- H. Turner 
Miss R. Aland E Durham |. Harrowing W. С. Noon T. Turner 
A. Altree S. R. Eade Mrs. M. Harc H. Pacey C. G. Twitcham 
Miss F. A. Archer E. Eagles Е. |. Hawkins Mrs. С. Pearce L. C. Tysall 
C. Ashmare Miss D. Easey Miss H. Hawkins А Н. Pitham Н. Vaile 
Н. Ashmore Н. А. Еззеу Mes. A. Hicks А. J. Rabbecs В. Vawdrey 
W. С. Baisley J. Edwards J. W. Hill W. Radmall Miss M. Vears 
H. А. Bark Miss J. A. Farn W. Hillyard Е. Rate W. H. Wade 
С. Е. Barrate iss А. Farquhar L. Норсга(с V. B. Richards Miss M. W. Walne 
Miss E. Black А. Fitter Miss L. Howes R. G. Richmond В. D. |. Wakelin 
В. W. Broadbank Miss A. Floyer F. W. Inwood 1. Robinson Miss M. Walton 
Miss A. Brawn W. Н. French Miss E. E. зат Miss A. A. Russell Miss G. A. Warwick 
S. B. Buckingham ]. H. Gallica Miss M. Keech W. 1. Sansom М. Т. Watson 
Miss A. Buller B. Gamble Mrs. E. Kent О. C. Satchell E. W. Webb 
]. Burns Miss M. Gerold ]. Kerrle Н. |. Seaman 1. Е. Webb 
|. А. Burr C. Gilbert ©. C. Latcham Miss R. Seaton A. W. Walfe 
W. Burtan $. Gilling Miss E. Lee T. F. Smeaton А. E. Waodhouse 
H. J. Butlin W. С. СШзап |. Leeson С. 5тісһ W. Wright 
Е H Binna е Е. Galder Е i LY тик 
гз. E. Carter . H. Goring iss E. M. Spraggett 
A. H. Cash Miss L. Gould 1. D. Sutton CHESTERFIELD. 
Miss M. E. Chandler . Graham P. А. Tanner C. G. Harper 
T. Clarke А.Е. Grant E. B. McCrow F. Tapscace А.Е. НШ 
Miss E. Claydon ]. Greatrex Miss E. 1. Marcin Е. W. Taylor F. O. Hill 
E. J. Сойсисе 1. Griffiths Miss K. E. Martin L. C. Taylor H. W. Jennings 
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CHESTERFIELD- 


—— DISTRICT 


-LONDON 


OFFICES 


Works Manager and senior members of the staff, Chesterfield Works, 1st March, 1946. 


Back Row (left to right) : H. М. Ball, S. J. Morris, W. H. Watson, L. Brown, |. E. Stanworth, А. E. Adams, H. Bramwell, E. E. Morris, С G. Harper. 


Front Row (left to right) : Н. W. Jennings, F. Pegg, С. W. Bulmer, A. E. Hill, Miss |. M. Cooper, P. Sraton. V. Е. Sibilia. 


DISTRICT OFFICES 


BIRMINGHAM. 


. Blades 
. Boulton 
. Clydesdale 
Davies 
1 Donnelly 
Jenkin 
Lowe 

s E. Nicholson 
R. S. Riddell 
Sarjeant 
Sayce 
Sprigg 
Wainwright 
Webb 
Wilcox 
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DISTRICT OFFICE MANAGERS 
Ist March, 1946 


J. Miller, M.B.E., M.IE.E. А. B. Race, М..Е.Е. D. J. Strutt 


(Glasgow) (Manchester and Liverpool) (Rugby Representative) 


C. E. Webb А. F. MacCarthy, А.М.І.Е.Е. E. D. С. Owens, А.М.1.Е.Е. 
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С: Lloyd Jones C. A. Russell J. L. Dixon, B.Sc. 
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P. L. Edwards С. W. Edgley, A.M.I.E.E. ]. Clement, B.Sc., M.I.E.E. 
(Dublin) (Leeds) (Newcastle) 
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